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REGD. TRADE MARK 


TINMEN’S PLUMBERS’ 


AND OTHER VARIETIES 


SOLDER WIRE 


e@ SOLID OR RESIN CORED e 
TO BSS No’s 219 & 441 


Manufactured by 


BATCHELOR ROBINSON & CO. LTD. 


19 BORDESLEY PARK ROAD, BIRMINGHAM, 10- 


TELEPHONE: VICTORIA 2291-2 TELEGRAMS: STANNUM, BIRMINGHAM 
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Do you accept waste with a devil- 


may-care shrug ...or do something 


sion heating ? Controlled immersion 
heating in the electro-plating or pickling 


bath costs less, saves time, and improves 


a 
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% a about it with Vitreosil Electric immer- 
s 
g 
ae 
af 


bo 
@ output. Like more information ? Write 


i 


and we'll be devilish quick in replying! 


IREOSIL 


electric 


IMMERSION HEATERS 


THE THERMAL SYNDICATE LTD. 
P.O. Box No. 6 WALLSEND, NORTHUMBERLAND, 
Telephone: Wallsend 6- 3242/3 


LONDON: 9 BERKELEY STREET W.1. 
Telephone: HYDE PARK 1711/2 
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Propane and Butane are now 
available to industry from the 
great British refineries of the 
Shell, Eagle and BP Groups. 
They are petroleum gases 
delivered and stored as liquids 
under moderate pressure. 
Propane supplied by Shell-Mex 
and B.P. Gases Limited provides 
industry not only with a high 
calorific value fuel gas 
(approximately 2,500 B.t.u./cubic 
foot) but also with 

an excellent medium for the 
production of special furnace 
atmospheres. 

It is widely used for gas 
carburizing, carbonitriding and 


/ bright annealing of ferrous 
and non-ferrous metals. 
‘Bottogas’ Butane is used as 
we a fuel for fork lift trucks and 
y<.. 


MM, 
LY for many other specialised 


applications. 


SHELL-MEX AND B.P. GASES LIMITED 


CECIL CHAMBERS - 76-86 STRAND - LONDON WC2 Telephone TEMple Bar 1234 
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(A DROP OF GOOD STUFF) 


in Japan too \A DROP OF GOOD STUFF 
means SKLENAR melted 


Sake or Silicon iron, Japanese foundrymen 
appreciate ‘a drop of good stuff ’— and when it 
comes to melting, they rely on SKLENAR furnaces 
for first-class results every time. For everywhere 
metal is processed, SKLENAR furnaces are 
acknowledged to be the best by far. 

Higher output for less fuel—minimum metal loss— 
no costly crucibles needed—complete control of 
furnace atmosphere—easy access for skimming, 
alloying and refining—low heat radiation ensures 
comfortable working conditions—adaptable for a 
wide range of ferrous and non-ferrous metals, 
without fear of contamination—quantities from a 
few pounds to several tons—oil, gas or coke fired. 
50°, higher output with REVERBALE melting and 
holding furnaces for the aluminium diecaster. 


Send for full details of these and the range of 
SKLENAR furnaces*. Prove their efficiency too, with 
14 DAYS FREE TRIAL IN YOUR FOUNDRY. 


* also the NEW 
SKLENAR TAPPING 
VALVE for continuous 
or intermittent ‘tapping 
off’ of non-ferrous 
metals up to 850°C. 


LENAR FURNACES LIMITED 


385 NEWPORT ROAD - CARDIFF 


TEL: CARDIFF 45645 (PRIVATE EXCHANGE) - TELEGRAMS: SKLENAR CARDIFF 45645 
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FLEXIBLE 
SHAFT 
EQUIPMENT 


B- O. MORRIS LTD. + MORRISFLEX WORKS, BRITON ROAD - COVENTRY 
Telegrams: MORISFLEX, COVENTRY 


PRODUCT OF THE fMUtLégheX crouP 


Telephone: 53333 (PBX) 





Above is an artist’s impression of a large heat 
exchanger. The photo on the right shows a Driven 
Roller Hearth Electrically Heated Furnace supplied 
by G.W.B. Furnaces Limited to Serck Tubes 
Limited for annealing a variety of non-ferrous tubes 
including copper, cupro-nickel and aluminium 
brass with or without a protective atmosphere. A 
large percentage of these tubes is used in the manu- 
facture of Heat Exchange equipment, designed and 
produced by Serck Radiators Limited, and serving 
a wide range of applications from oil and water 
coolers for small internal combustion engines up to 
large condensers and heat exchangers, such as the 
type illustrated, for the Petroleum, Marine and 


Atomic Energy Industries. 
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SERCK TUBES 























FURNACE CHARACTERISTICS: The furnace is designed to take tubes 
from 4” to 3}” o.d. with lengths up to 35’ 0”. 
OUTPUT: 2 tons per hour 
RATING: 330 kWs in four independently controlled zones 
TEMPERATURE RANGE: 650-750°C. normal 

900°C. maximum 


KWH CONSUMPTION: Aluminium, brass tubes | 14 s.w.g. annealed, 
consuming 88.25 kWhrs. per ton 


Over 25 years’ experience in electric furnace design at your disposal. 


G.W.B. FURNACES LTD. 


P.O. BOX 4, DIBDALE WORKS, DUDLEY, WORCS.  Te/: Dudley 55455 (9 lines) 


Associated, with: Gibbons_Bros. Ltd., and Wild-Barfield Electric Furnaces Ltd 








clean - dry - convenient 
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Photograph by courtesy of Messrs. Thos. Firth & John Brown Ltd., Sheffield 


Town’s Gas Fired Bogie 


Braysha Hearth Tempering Furnace 


of the products recirculation type Furnace installed 
at Messrs. Thos. Firth & John Brown Ltd., Sheffield 





The above illustration is one of the many ANNEALING 
installations supplied to leading manufacturers. 
HARDENING 


Brayshaw Industrial Furnaces for all 
purposes including:- - - - TEMPERING 


Ask ... BRAYSHAW, the specialists in CARBURISING 


design and construction of FORGING 
internationally famous Furnaces. 
GALVANISING 


BRAYSHAW FURNACES LTD., MELTING 
BELLE VUE WORKS, MANCHESTER 12 by Gas - Oil - Electricity 


Telephone: East 1046 (3 lines) Telegrams: Hardening Manchester. 
London Office: 21 Liverpool Street, E.C.2. Telephone: Avenue 1617/6. 
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Here are some of the 
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2+ Highly efficient 


and economical. 
3+ Low capital cost. 
4° Low labour requirements. 
5+ Clean sulphur-free gas. 


6. Controlled gas 


characteristics. 
> sg sg: 
* Great flexibility. 


8. No effluent problems. 


The $&A licence for supplying 
this plant covers all industries in 
the U.K. and Scandinavia, except 
for Gas Works and those posses- 
sing coke ovens and/or blast 
furnaces. 


D. LONDON 
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example of Robertson 

Mill Plant as supplied 

} mints all over the world for 
eduction of coin metal strip. 


W. H. A. ROBERTSON & CO. LTD., BEDFORD, ENGLAND 


LICENSEES FOR THE BUILDING OF SENDZIMIR OLL REDUCTION MILLS @& PLANETARY 





Meta! Industry, 23 October 1959 


ROTARY FURNACES 


USED FOR ridai tiie ALUMINIUM, : 
COPPER, BRONZES, GUNMETALS. FT 
BATTERY PLATES, LEADS, SCRAP 

ER MANUFACTURING CO. LTD., 


SWARF AND RESIDUES. 
SAVOY HOUSE 115-116 STRAND, LONDON, W.C.2 Telephone: TEMple Bar 9025 





JooK to LEAD 


> es, am of — pee he + — 
of your particular problems 
call in the company with 


unequalled design and produc- 
tion experience in sheet 
The technical officers of the Association are always metal fabrication and assembly 


lad to give individual assistance. , ‘ ; 
g 8 dividual assistance Specialists in design 
and complete unit 
LEAD DEVELOPMENT ASSOCIATION, 18 Adam Street, London, W.C.2 production. / wy 


Telephone: WHitehall 4175 Telegrams: Leadevep, Rand, London 
tae E. CAMELINAT & CO. LTD., 
- CARVER STREET, BIRMINGHAM, 1 
| Phone: CENtral 6755 (5 lines) 


Grams: Camelinat, B'ham 





Member of the Owen Organisation 
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And.. . Why not! 


Frankly the purpose of this advertisement is to bring to your notice 
that our prices for non-ferrous ingots of the highest quality may well be a good deal cheaper 
than those you are already paying—and our deliveries are 
exceptionally good, too. Then why the setter with philosophical doubts? 
Well, we thought that at first sight you might be 
rather more interested in her than in us. 
But now we have come this far together, 
may we send you particulars 
of our production facilities and 


details of our very keen prices? 





METALS LTD 


PLATT METALS LIMITED - ENFIELD - MIDDLESEX - HOWARD 3351* 
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ZING “Severn” BRAND 


Uniform qualit dependable brands of virgin zinc for 
y P 
general galvanising 


GRANULATED ZING 


nsistant extreme purity, the standard alloy for the 
of strong permanent die castings of high finish 


the noteworthy distinction that its production 
tion formed the basis for British Standard 1004 


KAYEM 


Of 9995 + % purity, for specialised electroplating and 
for high-grade battery and pigment manufacture 


ZING DUST 


An effective deoxidant in brass melting 


METALLIC ARSENIC 


CONSOLIDATED ZINC CORPORATION (SALES) 
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More than 995% pure, for the finer grades of galvanising, 
for sheet rolling, and for battery can, brass and pigment 
manufacture 


ral Tt 


In any of the above grades, for use in barrel galvanising 
and chemical processing 


MAZAK 


Of high fluidity and maximum strength for making 
blanking and forming dies 


CADMIUM 


For use in sherardising, metal spraying and in anti 
corrosive priming paints 


SODIUM ZING ALLOY 


Zinc and zinc alloy anodes for the effective cathodic 
protection of the hulls of ships 


PRODUCTS OF 


/ MPERIAL (MELHING 


LIMITED, 37 DOVER STREET, LONDON, W.I. 
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National Chemical Laboratory 


EALIZING that the old title of Chemical Research Laboratory implied 

that its work was confined to and covered the whole field of chemical 

research, whereas the actual researches are concerned with only a selected 
number of problems, the more appropriate title of National Chemical Laboratory 
has now been adopted. The functions of the Laboratory are to carry out chemical 
researches of a fundamental nature, to undertake basic chemical researches of 
wide general application to many industries, and to carry out chemical researches 
of an objective nature for industry on repayment. The Laboratory will also 
prepare, maintain and supply for use as reference standards, samples of pure 
materials such as metals. An indication of the effective manner in which these 
objectives are being achieved can be found in the recently published report for 
the year 1958. One further point of interest is that the specialized knowledge 
accumulated by the research teams is made freely available, and a large number 
of enquiries are received for advice and assistance on all topics related to the work 
of the Laboratory. In addition, advice is often sought on topics quite outside 
the scope of its researches. The largest number of enquiries concern the corrosion 
of metals and techniques for the purification of organic compounds. 

Many examples of the work of the Laboratory in connection with metals are 
quoted. Thus, methods for the extraction and recovery of uranium from a 
variety of ores have been studied. Detailed tests have been carried out on the 
solvent extraction of thorium using a branched chain amine, Primene JM-t, which 
has the ability to extract thorium selectively from a solution containing a very 
large excess of ferric sulphate without previous reduction of the iron to the ferrous 
state. Two other methods of thorium extraction have also been studied, namely 
precipitation with oxalic acid and adsorption on phosphorylaied cellulose. While 
all work on the extraction and recovery of thorium from ores has now been 
terminated, investigations into ion-exchange methods for the recovery of gold 
and other metals from solution as cyanide complexes have continued, emphasis 
being laid on the economic factors governing the operation and application of 
the process. Chemical methods for the extraction and concentration of beryllium 
from low grade ores and flotation concentrates are also being studied with the 
object of obtaining an economic process for utilizing these materials as a source 
of beryllium. 

Highly pure metals are of paramount importance in many branches of modern 
industry, for example as semi-conductors, and a stock of some twenty-eight metals 
is now held and maintained by the Laboratory, methods of purifying metals still 
being the object of further study. Thus, while purification of lead to an 
extremely high degree by zone refining has been claimed, experiments carried out 
by the Laboratory suggest that the process is much less effective than with, for 
example, bismuth or antimony. On the other hand, preliminary results of an 
investigation into the further purification of super-pure grade (99-99 per cent) 
aluminium by zone melting indicate a reduction of the iron, copper and zinc 
contents to the order of 1 p.p.m. Rare earth metals, while detected in the original 
material, were not found in the refined product. There appears, however, to have 
been little or no reduction of the silicon and magnesium contents. Study of the 
behaviour of zinc in ingots of cadmium subjected to zone melting gave erratic 
results, which was probably attributable to the volatility of zinc. Fusion of the 
cadmium under caustic soda for ten minutes gave practically complete removal of 
the zinc. Zone-melted cadmium, however, showed marked segregation of lead. 
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Out of the 
MELTING POT 


ETALLURGISTS, fully occupied 
with problems and developments 
in their own field, have the under- 

standable but nevertheless unfortunate habit of overlooking 
or dismissing developments concerning metals in other 
fields, in particular in the chemical field. Thus it will be 
sufficient to mention that a new, promising application of 
aluminium powder, now developing, is to be found in the 
field of solid propellants, for the matter to be dismissed as 
being of little or no metallurgical interest. It so happens, 
however, that in this particular instance this dismissal is 
liable to tip out, as it were, an interesting and undoubtedly 
metallurgically-legitimate baby with the bath water. This 
baby—the metaphor is appropriate in more senses than 
one—is the ultra-fine aluminium powder and the process 
for producing it developed specifically in this connection. 
Samples of spheroidal aluminium powder with particles 
from 80 down to 20 millimicrons are now becoming avail- 
able. Production processes are naturally not for publication 
as yet, but are understood to include high-intensity arc 
processes, and the spraying of molten aluminium into a 
vacuum chamber with helium or argon. The incorporation 
of this material into solid propellants and the magnitude 
of the resulting bangs can be left to those concerned with 
such matters. It is to be hoped, however, that adequate 
interest will be forthcoming to ensure that any crumbs 
(particles) of the material that may fall from the classified 
military table will be picked up and examined by metal- 
lurgists, with more lasting objectives in view. A successful 
or even merely promising outcome of any such efforts 
might well serve to stimulate the trying out of the 
special production processes with metals other than 
aluminium. 


N.B. 


}OME of the early enthusiastic 
accounts of the cold-chamber 
pressure die-casting process, when 

they came to speculate on the condition of the metal being 

injected into the die, made much of the assumption that 
at that stage the metal had already cooled to a degree at 
which partial solidification had already taken place, the 
metal entering the die in a mushy or pasty condition. 

Some of these speculations were, indeed, carried to the 

extent of claiming for this form of die-casting some of 

the features and benefits of the hot forging process. 

Indeed, where descriptions of the process being used 

conveniently omitted essential details, it was sometimes 

impossible to decide whether the metal was, in fact, being 
cast or forged. The demarcation line between the two 
processes, on the approach from the molten metal side, 
thus tends to be ill defined, although, so far as the processes 
themselves are concerned, they have, in more recent years, 
settled down in their respective recognizable niches. This 
matter of the demarcation line is quite different when the 
approach is made by heating the solid metal. Along that 
line of approach, the boundary is quite definite and 
allegedly impassable. The slightest trace of incipient 
melting is sufficient for the metal to be regarded as “burnt” 
and thereby utterly ruined. The dread of suffering this 


Hopeless ? 


calamity is so great that hot working temperatures are 
usually set with a generous margin of safety applied to 
the upper limit. Given this ingrained fear, a good deal 
of courage and a large dose of optimism will be necessary 
before a programme on the hot working of metals at 
temperatures beyond the incipient melting point is 
embarked upon. Without them, the prospects of such a 
programme will at once be put down as hopeless. Given 
the development of appropriate techniques, and of the 
appropriate alloy compositions which may well be required, 
and a broad view of the potentialities of the resulting 
products, however, need they be quite hopeless? 


No Effect 
assumed perfection of metal 
whiskers, to which their charac- 

teristic exceptionally high elastic yield strengths, sharp 

yield points and low plastic flow stress were originally 
ascribed, has not been allowed to survive for long. Thus, 
the perfect freedom from dislocations has been replaced 
by what was thought to be a more realistic state of affairs : 
the presence of dislocations which are immobilized in some 
way. Additionally, it was suggested that, in view of the 
large surface area to volume ratio of whiskers, surface 
effects on strength might be quite important. All this 
brought whiskers practically down to the level of ordinary 
conventional metallic specimens. Indeed, so far as surface 
effects are concerned, the similarity is complete, in that 
in both cases there is evidence to the effect that surface 
factors both are and are not significant. Thus, results have 
been obtained showing that in the case of zinc whiskers 
the observed yield strength is a function of the thickness 
of the oxide film on the crystal surface, maximum strength 
being attained with a film thickness of from about 10A to 
100A. There have also been experiments in which 
whiskers of copper and silver, tarnished by prolonged 
exposure to the laboratory atmosphere, were tested in 
bending before and after cleaning. The tarnished whiskers 
exhibited the characteristic high yield strength and 
eventual abrupt local yielding to form a sharp kink. The 
whiskers were cleaned by cathodic treatment, in hydro- 
chloric acid in the case of copper and in sulphuric acid 
for silver whiskers. Sufficient current was passed to reduce 
the copper oxide and silver oxide or silver sulphide of the 
tarnish films. In all cases, cleaned whiskers were found 
to have approximately the same elastic strength as the 
whiskers that had not been cleaned, and no systematic 
increase or decrease was detected. This is in line with 
the finding that gold whiskers, which should be free of 
surface oxide, are characterized by the same exceptionally 
high strengths as other metal whiskers. While all this does 
not, of course, rule out the possibility of effects of adsorbed 
films, it does strengthen the impression that the charac- 
teristics of metal whiskers are due to a fortunate (optimum) 


interrelation between the shape 
Shred 


A et | being perfect, the 


and size of the whiskers 
and the distribution, den- 
sity and type of dislocations 
present. 
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REVIEW OF 


BRITISH 


AND 


AMERICAN 


237 


INFORMATION 


Aluminium-Copper-Silicon Casting Alloys 


the pre perties of 


contribution from 


Existing 
been surveyed 


information on 
in this 


Association, and the results of the survey 


DDITIONS of 1-3 per cent 
A silicon to aluminium - copper 
casting alloys yield a material 
more resistant to hot tearing! though 
with tensile properties lower than those 
ot D.t.D. 304. As its susceptibility 
to hot tearing is the principal disadvan- 
tage of this high-strength alloy, the 
effects of silicon additions appeared to 
warrant detailed 2xamination. 

Alloys of aluminium containing 
copper and/or silicon as major alloying 
elements have for a long time formed 
the basis of light alloy castings. Binary 
alloys containing copper were used for 
their high tensile properties, particu- 
larly after heat-treatment, while those 
containing silicon, although inferior to 
aluminium-copper alloys in strength, 
had superior casting characteristics and 
resistance to corrosion. The more 
complex aluminium - copper - silicon 
alloys developed later as secondary 
materials exhibited some of the advan- 
tages of both alloying elements, and 
to-day the general-purpose alloys based 
on this system comprise the majority of 
aluminium casting alloys. 

The information published in recent 
years on the influence of composition 
in these secondary alloys forms the 
basis of this article. The possible 
development of a __ high-strength 
aluminium - copper - silicon alloy has 
been kept in mind throughout, how- 
ever, and for comparison the properties 
obtainable with the existing high- 
strength alloys have been listed in 
Table I. 

Factors other than composition 
markedly influence the properties of the 
alloys under review, and these will be 
discussed later. Results from various 
sources therefore differ, and a distinc- 
tion has been drawn throughout this 


By Be RIDLEY, B.Sc.(Eng.)Met. 


aluminium-copper-silicon casting alloys has 
the British Non-Ferrous Metals Kesearch 
are presented largely as contour diagrams 


report between the results of tensile 
tests drawn from British and American 
sources, and also between results for 
sand cast and chill cast alloys. Where 
possible, contour diagrams have been 
drawn, but the information available 
has been too scanty in some cases. 


Factors other than Composition 
Freezing rate and section thickness. 
‘The high rate of solidification asso- 
ciated with chill casting and with small 
section thickness produces a fine micro- 
structure and, under some conditions, a 
small macro-grain size, each of which 
encourages high tensile properties. 

For this and other reasons, test-bar 
design has a significant influence on the 
properties obtainable. The standard 
tensile test bar used in this country for 
aluminium alloys, the D.T.D. bar, is 
lin. diameter when cast and is sub- 
sequently machined to 0-564 in. 
diameter; in the U.S., on the other 
hand, a cast-to-size, shaped test bar of 
0-5 in. diameter is used which is tested 
with the cast surface intact. As the 
size and shape of the latter bar permit 
more rapid solidification and better 
feeding, the tensile properties quoted 
for a given alloy in the U.S. are often 
higher than those reported in this 
country.!! 

Grain size. The beneficial influence 
of a fine grain size on tensile properties 
is very marked for high-strength casting 
alloys free from large quantities of 
embrittling constituents.'? This grain 
size effect is due largely to changes in 
the form of microporosity, and to a 
lesser extent to a reduction in volume 
of porosity.15 

Because of its influence on porosity, 
grain refinement improves pressure 
tightness,'? and fine-grained materials 


are also less suscepuble to hot tearing 
tian the corresponding coarse-grained 
maierials,'!4.!5 

The effects of variations in grain size 
can be marked and it is unfortunate 
that grain sizes are rarely included in 
published information. The results 
quoted below are for materials assumed 
to have moderately fine grain sizes. 


Casting Properties 

Hot tearing. Susceptibility to hot 
tearing is largely a function of alloy 
constitution and is most pronounced in 
alloys which freeze through a wide 
temperature range after becoming 
semi-coherent. In a series of hypo- 
eutectic composiff®ns, maximum 
suscepubility can be correlated with the 
presence of a critically small propor- 
tion of eutectic in the microstructure; 
larger proportions of eutectic not only 
reduce the tendency for cracks to form, 
but also heal many of the tears.?:!41¢ 

Jennings, Singer and Pumphrey' 
compared the cracking tendency of 
aluminium-copper-silicon alloys, using 
a restrained ring casting. The results 
(Fig. la) indicate that maximum 
suscepubility to cracking occurs at very 
low alloy contents. 

Cracking tendency falls sharply with 
copper content in the range 4-5 per cent, 
and is approximately halved (according 
to the scale of this test) by an addition 
of 15 per cent silicon. Alloys contain- 
ing more than 3 per cent silicon have 
a low susceptibility to hot tearing, 
whereas in the absence of silicon nearly 
10 per cent copper is required to reduce 
hot tearing to the same extent. 

From other’ results’ given 
Pumphrey,’ cracking diagrams for 
aluminium-copper-silicon alloys con- 
taining 0-2 and 0-5 per cent magnesium 
have been constructed (Figs. 1b and c). 
These show that increasing amounts 
of magnesium increase the suscepti- 
bility to hot tearing at low alloy con- 
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TABLE I—PROPERTIES OF HIGH-STRENGTH ALUMINIUM CASTING ALLOYS 





Typical Tensile Propertiest 





Sound Test Bars 


Moderately Fed 
Sand Castings 





Sand Cast Chill Cast 


Corrosion | Hot-Tearing 


0:7°, Porosity 
Resistance tt Resistance** 





Tensile 
Strength 
tons in*® 


Type Composition 


| Tensile 
Elong. Strength 
(tons in’ 


0-1° 
Proof 
Stress 
tons in’ 


0-1° 

Proof 

Stress 
(tons in*® 


Elong. 


Tensile 
Strength 
(tons in* 


Elong. 





BS 1490-LM10-W 95-11 Mg 


B.S.1490-LM11-WP 4-5 Cu 


B.S.1490-LM8-WP 3-5-6 Si, 0:3-0-°8 Mg 


B.S.1490-LM22-WP 2:8-3-8 Cu, 4-6 Si 


D.T.D.5008 - 7 Zn, 0-5-0:'7 Mg 
“Frontier E” -0-6 Cr 


12 


Vins OD 


12-15 2-5 Very good 
Fair 

Very good 
Good 


Very good 


18-20 





*0-2% Proof Stress. tReferences 3-7. 


+tReferences 4, 8. 


**References 4, 8-10. 


Specification Minima are given in brackets) 
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LENGTH OF CRACKS LENCTH OF LENCTH OF CRACKS, 


CRACKS 


‘Ain 


Pee CENT 
PER CENT 
PER CENT 


COPPER, wT 
COPPER, wt. 
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A—Without magnesium. B—Containing 0°2 per cent magnesium. C—Containing 0°5 per cent magnesium 
(Ring castings poured at 100°C. superheat into iron mould). 


Fig. 1—E€ffect of alloy composition on the susceptibility to hot tearing of Al-Cu-Si alloys 


tents and also in alloys containing up = strength from 23 tons/in® to 18 tons/in* 
to 2-2} per cent silicon. In ailoys and elongation from over 10 per cent 
containing more than 2-2} per cent to about 6 per cent.® 
silicon the presence of magnesium . 
reduces cian Fluidity. 

The results of a few tests on the 
effect of impurities on susceptibility to 
hot tearing’ are given in Table II. 
They show that generally the presence 
of Jarge quantities of impurities has a 
beneficial effect, presumably because 
the impurities increase the proportion 
of eutectic. 

Loss of strength and of pressure 
tightness 


Fluidity tests on commer- 
cial-purity aluminium, LM6, 4L11 and 
three alloys containing 2 per cent 
copper and different silicon contents,‘ 
have shown that the casting tempera- 
ture, expressed as degrees superheat 
above the liquidus, is the main factor 
controlling fluidity. Differences be- 
tween the alloys tested were less 
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significant than differences in their 
other casting characteristics, though for 
a given superheat a_ short-freezing- 
range alloy such as a eutectic flowed 
further than alloys solidifying in a 
pasty manner. 


Tensile Properties 


A distinction has been drawn here 
between high-commercial-purity and 
low-purity alloys, the iron content 
being taken as an indication of purity. 
High-commercial-purity materials have 
been regarded as those containing less 
than 0-25 per cent iron. 

Alloys containing less than 0-1 per 
cent magnesium have been included 
with those nominally free from this 
element. 

As-Cast Alloys. Scheuer, Williams 
and Wood!* investigated the tensile 
properties of sand cast aluminium- 
copper-silicon alloys of commercial- 
purity, in the composition range 
0-5 per cent copper, 0-6 per cent silicon. 
Their results are presented with 
others*5.17.1926 jin Fig. 2 for com- 
parison with those for alloys of different 
purity and condition. 

Tensile strength and 0-1 per cent 
proof stress are raised and elongation 
reduced by increasing additions of 
copper and silicon, copper having a 
greater influence on tensile properties 
than silicon. Most of the fall in duc- 
ulity occurs with a total of copper and 
silicon contents of about 2 per cent, 
and the increase in strength with larger 
alloying additions is slight, presumably 
because the presence of increasing 
proportions of brittle intermetallic con- 
stituents limits the strength obtainable 
in the as-cast (but not solution-treated) 
alloys. 

In the region of the aluminium- 
silicon eutectic (10-13 per cent silicon) 
the tensile properties are, of course, 
high owing to modification. 

The number of results for high- 


caused by porosity. The TABLE'II—EFFECT OF IMPURITIES ON SUSCEPTIBILITY TO HOT TEARING* 





tensile properties and pressure tight- 

ness of poorly fed castings depend on ——— High- 

the form and distribution of porosity, Content | Content 
c ; 


aC , in. Fig. Ic) 
and hence on the mode of solidifica- Sem, Se. Sip. & 


Purity Alloy Containing Low-Purity Alloy Containing 056° 
, Magnesium (length of Magnesium 0-65", Manganese, 0:32”, 


Iron (length of crack, in.) 





tion’? In alloys containing only a nil 5 
small proportion of eutectic, porosity 9 34 


occurs as harmful  interdendritic = ; 


+ 
+ 





channels. As the proportion of eutectic 

is increased, the cavities become more +y 
spherical and isolated, and therefore 0 
less harmful. The similarity of the 
role of eutectic liquid in hot tearing and 


1 
20 
41 





shrinkage suggests that some correla- = «Reference 9 
tion should exist between susceptibility 
to hot tearing and sensitivity to lack of 


TABLE Il1I—CASTING CHARACTERISTICS* 





feeding. A correlation is indeed indi- 


~ , : ‘ | Loss of Tensile Strength in 
cated by the results in Table III. a Sepasteatiy fed Bare 
- 


Pressure Tightness in 





Although, therefore, silicon added to 
improve the hot tearing resistance of 
the high-strength aluminium-copper 


Voids 


° 
Hot Tearing | % °., Loss of Strength Imperfectly Fed Bars 
in er Fed 

ars 





ed 
percentage loss in strength may be esngpanet oe 
much less in poorly fed castings than ; 
. . ! : 1/10 restrained 1-4 
in test bars. ae beans avacien’ 

The effects of gas porosity are similar %C No bars cracked 1:2 
to those of shrinkage in aluminium- °C Stem cated | 4 


alloys reduces their tensile strength, the a acini aan 37 | 
| 


7 No leaks 
30 No leaks 


36 Prone to leakage particularly 
after machining 

38 Prone to leakage particularly 
after machining 

35 No leaks 





copper alloys; 1 per cent porosity from 
either source reduces the tensile  *Reference 17. 
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Fig. 3—Tensile properties 
of high commercial-purity 
alloys, as sand-cast 
(British information («); 
American informa- 
tion (x) ) 
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Fig.4—Tensile properties 
of low-purity alloys, as 
chill - cast (American 
information) COPPER, WT PER WT PER CENT COPPER, WT. PER CENT 
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purity as-sand-cast alloys is small, but 
the results available'’.24.27.26 suggest 
that the principal difference from the 
low-purity alloys is the considerably 
greater elongation (Fig. 3). 

Results for commercial - purity 
materials*®*° in Fig. 4 show that much 
higher proof stresses are obtainable in 
chill cast than in sand cast alloys not 


heat-treated (the different sources of 
the information in Figs. 3 and 4 must 
be taken into consideration), owing to 
larger concentrations of copper being 
retained in solution on _ solidification. 
Furthermore, the increase in tensile 
strength with copper and silicon con- 
tents is less restricted by the inter- 
metallic constituents present. 
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Readers’ Digest 


CONTINUOUS CASTING 





“Handbuch des  Stranggieszens ” 
(“Handbook of Continuous Casting”). 
By Dr. Erhard Herrmann. Published by 
Aluminium-Verlag G.m.b.H., Diissel- 
dorf. Pp. xu +916. Price DM. 225-0. 





CONTINUOUS casting is like 
an iceberg: there is very much more to 
it than meets the eye. To Dr. 
Herrmann, the head of the Patents 
Department of the Aluminium- 
Industrie-Aktien-Gesellschaft, the full 
bulk of the subject must for many 
years have loomed truly large from the 
files of his department. It is, therefore, 
all the more to his credit that, in spite 
of the only too apparent magnitude 
and intractability of this bulk of infor- 
mation he should have decided to 
explore, sort out, and finally to present 
it in the volume under review. 

The book is divided into three main 
sections. The first of these gives details 
of patented continuous casting pro- 
cesses, machines, ancillary equipment, 


operations, etc., without particular 
reference to specific metals. Within 
this section, the subject matter is sub- 
divided according to the type of casting 
moulds -—- moving and fixed — and 
according to the component operations 
—the supplying of the molten metal, 
cooling, lubrication, agitating of the 
molten metal in the mould, subsequent 
treatment, etc.—and the corresponding 
equipment and devices. 

The second section of the book 
surveys the continuous casting of 
specific etals: aluminium and _ its 
alloys, magnesium and _ its alloys, 
copper and copper alloys, other 
common non-ferrous metals, iron and 
steel, and the “refractory” metals such 
as titanium and zirconium. In each 
case there are surveyed the general 
literature and the specific patents (with 
cross-references to any relevant basic 
patents dealt with in the first section), 
the various industrial processes are 
described and illustrated by photo- 
graphs of the installations, and 
accounts are also given of any more 
fundamental work relating to con- 
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tinuous casting of metal, e.g. research 
and theories concerning the sohdifica- 
tion mechanism, segregation, micro- 
structure, internal stresses, and similar 
topics. 

The third section, which incidentally 
runs to nearly 150 pages, contains 
tables of patents referred to in the text, 
tables of patents arranged by countries 
(19 of them), a literature reference 
index arranged by language and 
journals, an author index, German- 
English-French glossaries of terms 
relating to continuous casting, and 
subject indexes, also in German, 
English and French. 

So much for the scope of the 
contents. The volume of the contents 
may be gauged from the statement that 
mention is made of some 3,300 patents 
and 327 literature references, and that 
there are over 2,000 illustrations. 

As a source of factual information 
and as food for thought, all those 
even remotely interested in continuous 
casting certainly owe it to themselves 
to acquire a copy of this work—which, 
one may hope, will be added to by the 
publication of a supplement as and 
when necessary; this book is too 
valuable to be left to become out- 
of-date. 


HARDENING 





“Harterei—Technische Mitteilungen.” 

(Part III). Edited by Prof. Dr.-Ing. 

P. Riebensahm, Published by Deutschen 

Verlags-Anstalt G.m.b.H., Stuttgart. 
Pp. 35. Price DM. 3-90. 





THIS work on the hardening of 
steel, is a short digest consisting of 35 
pages on hardening technique. The 
work consists of two articles: the first 
by Alois Legat, on “Homogenizing of 
Austenite,” and the second, by Karl 
Wagner, on “Factors Influencing the 
Heat-Treatment of High Speed Steels.” 
The interesting data in the first 
article is compiled from observations 
and qualifications of microhardness 
testing of steels, and it emphasizes the 
sluggishness of certain steels to become 
homogenized unless carefully selected 
time-temperature factors are adhered 
to; tests were made on steels homo- 
genized at various temperatures and/or 
at constant temperatures with varying 
time observations. This work is a 
valuable asset to the second article by 
Wagner, who introduces some excellent 
facts on the effect of varying time 
and temperature on_ heat-treatment 
efficiencies. He offers the reader some 
valuable curves giving hardnesses from 
the Vickers Pyramid Diamond testing 
machine and Rockwell C hardnesses in 
relation to heating times before harden- 
ing and for tempering to obtain 
secondary hardness-ageing-phenomena. 
This little booklet is a concise com- 
munication from two authorities who 
have made accurate observations of 
time-temperature heat-treatment of 
high speed steels. 
Dp. £1 
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AT FINSPONG 


AB Svenska Metallverken 


By L. TILLBERG 


(Concluded from METAL INDUSTRY, 16 October 1959) 


INSPONG may, perhaps, be 
F regarded as typical of the many 

little Swedish towns which grew 
up where a small stream offered 
water power and which have gradually 
developed into important industrial 
centres. To-day, about 1,900 of the 
14,000 inhabitants are employed by 
Metallverken’s Finspong Works, and‘a 
company belonging to the ASEA group 
employs about the same number of 
people. 

Production at the Finspong works is 
dominated by light metal “semis,” 
which include sheet, strip, foil, bars 
and sections. With the exception of 
copper tubing used in the building 
industry, which is made at Granefors, 
the company’s production of tubes is 
centralized at Finspong. There is also 
a rolling mill for flat copper alloy 
products with special quality require- 
ments, such as radiator strip. The 
annual output at the Finspong Works 
totals nearly 30,000 tons. 

In the spring of 1959, a new re-melt 
shop for aluminium was completed and 
produces, in conjunction with the old 
shop, about 30,000 tons of light alloy 
ingots per year. In designing the new 
buildings, light metals have been used 
wherever this could be economically 
justified. Thus, the walls are clad with 
corrugated sheet and the _ insulated 
aluminium roof is supported by light 
alloy beams. The three new 500 kW 
low-frequency channel induction fur- 
naces were delivered by the company’s 
furnace-building subsidiary. Each fur- 
nace is equipped with two transformer 


units which have been made easily 
detachable to permit quick changes. 
The furnaces, which are tilted by 
means of hydraulic cylinders, are used 
for melting as well as for casting, and 
each is equipped with a mechanically- 
operating casting machine. D.C. drive 
permits excellent facilities for adjusting 
the pouring rate, and the furnace cavity 
is designed to keep the surface area 
constant during the pour. The avail- 
able capacity is 13,000 lb. and total 
capacity 20,000 lb. for each furnace. 
Slabs with a cross section up to 
40 in. x 8in., weighing two tons, can 
be cast, and billet sizes vary between 
5in. and 10in. The old shop has 17 
furnaces for total charge weights 
between 500 and 9,000lb. Saws, 
scalping machines and a scrap baling 
press complete the equipment in the 
re-melt shops, which also have a 
spectrograph for alloy control 

The aluminium rolling mills pro- 
duce about 17.000 tons a year of sheet, 
strip, foil stock and circles, including 
a substantial amount of corrugated 
sheet. The 2-ton slabs are processed 
in equipment including a break-down 
mill, a tandem hot-rolling mill and a 
tandem cold mill, which, like several 
smaller mills and most of the furnaces, 
have been built within the Metallverken 
group. 

The slabs are homogenized and 
brought to rolling temperature in four 
electrically-heated soaking pits, each 
holding six 2-ton slabs. The tempera- 
ture is automatically controlled within 
narrow limits and can be varied be- 
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tween 400 and 600°C. A special crane 
is used to charge the pits and take out 
slabs ready for rolling. 

The break-down mill is a reversing 
four-high driven by a 2,400 h.p. D.C. 
motor with a _ speed range of 
0-500 r.p.m. The rolls are balanced 
hydraulically and are carried in SKF 
roller bearings. Work rolls have a dia. 
of 28 in. and back-up rolls 43 in. Roll 
face is 80in. The slabs are rolled down 
from 8 in. to strip just over 3 in. thick 
in 11 to 19 passes, depending on the 
alloy. A roller table then transfers the 
strip to the non-reyersing tandem hot 
mill, where it is reduced to a thickness 
of 0-11 in. without re-heating. 

This mill consists of two four-high 
stands with about 18 in. work roll dia., 
43 in. back-up roll dia., and 65 in. roll 
face. Each stand is driven by two 
1,500 h.p. D.C. motors and the maxi- 
mum speed in the second stand is 
500 ft/min. The chocks are held 
tightly together by means of heavy 
bolts, and roll gap adjustment is done 
by turning eccentric sleeves embracing 
the top back-up roll bearings. Nor- 
mally, the strip is coiled after rolling, 
but there are provisions for taking it 
past the coiler and cutting it in suitable 
lengths. The coiler has a collapsible 
arbor and is equipped with a belt 
wrapper and devices to remove the 
feos and carry them away from the 


Diagram showing the lay-out of the 
aluminium rolling mill 





Tandem 4-high cold rolling mill for aluminium strip 


mill. The mill is handled by a crew of 
three. 

The tandem cold mill is built along 
the same lines as the hot mill, but each 
stand is driven by one 1,500 h.p. D.C. 
motor. The mill is mainly used for 
reducing the hot rolled strip from 
0-11 in. to 0-016 in. in two runs without 
intermediate annealing. Finishing 
speed is 1,000 ft/min. The mill is 
built for a maximum strip width of 
48 in. and the work roll dia. is 15 in. 
Although the mill is non-reversing the 
rolls can be run slowly backwards in 
case of jam. At the entry side, a 


bridle feeds the strip to the first stand, 
and the take-off reel can be slid side- 


For fire 
carbon 
pro- 


ways for centring the strip. 

protection, a fully-automatic 
dioxide extinguisher system is 
vided. 

The motor generator sets for the hot 
and cold mills and the drive motors for 
the hot mill are placed in a machine 
room which is separated from the 
rolling mill by an airtight aluminium 
wall. The two mills have identical 
drive motors, and further, the six D.C. 
generators in the two motor generator 
sets are identical with the mill motors. 
This arrangement considerably simpli- 
fies repairs and reduces the stock of 
spares. 

After cold rolling, the strip is slit 
and edge-trimmed in a modern Achen- 
bach slitting line and then annealed in 
a pusher type furnace and cut to sheet 
in a Halden machine. Further cold 
rolling is done in several smaller mills, 
of which one is a tandem four-high 
with a maximum finishing speed of 
1,600 ft/min. This mill is used for 
strip up to 20in. wide, starting at 
0-02 in. and rolling down to 0-002 in. 
Motor power for the first stand is 
160 h.p. and for the second stand 
270 h.p. The rolls can be accelerated 
from threading speed to maximum 
in 2 sec. When rolling unalloyed 
aluminium, the gauge can be auto- 
matically controlled within certain 
limits by means of a gauge meter 
measuring the non-inductive resistance 
in the strip. The impulses from the 
gauge meter are amplified and fed back 


to the motor speed controls, varying 
the strip tension between the two 
stands. 

The equipment in the aluminium 
rolling mills further includes an old 
two-high hot rolling mill for slabs 
weighing up to 250lb., a four-high 
Sack mill which was formerly used for 
strip rolling and which has now been 
equipped for sheet rolling, numerous 
annealing furnaces, and _ stamping 
machines for making circles and slugs 
for impaci extrusion. 

Aluminium foil is made in a special 
department equipped with light two- 
high and three-high rolling mills. The 
most common gauge is 0-00035 in. and 
the foil is produced from 0-02 in. or 
0-03 in. strip using a reduction of 
50 per cent per pass. The present 
maximum width is 28in. Foil conver- 
sion includes laminating, embossing, 
lacquer coating and flexographic print- 
ing in up to four colours, and about 
80 per cent of the output is given 
such treatment. Production in 1958 
amounted to nearly 900 tons (aluminium 
weight), which is not sufficient to cover 
the demands of the Swedish market. 
It has, therefore, been decided to 
expand this manufacture, and as space 
is very limited at Finspong the produc- 
tion of foil will be moved to Skultuna, 
where new buildings are being erected. 
At the same time, the equipment will 
be modernized and a new rolling mill 
and other machinery, capable of 
handling foil in widths up to 45in., 
have been ordered. 

In the extrusion department, four 
presses with capacities ranging from 
1,000 to 3,500 tons produce sections, 
bars, rod. wire, strip and tube shells 
in about 20 different light alloys. The 
3,500-ton press is a modern self-con- 
tained oil-hydraulic Loewy press fitted 
with some unique handling equipment. 
Billets weighing up to 425 Ib. are heated 
to the extruding temperature in two 
Magnethermic low-frequency induc- 
tion heaters and are then automatically 
transported to the press and charged 
together with the dummy block. The 
ram speed can be set at a pre-deter- 
mined figure and can be continuously 
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varied from 0 to lin/sec. The run- 
out table is made in three parts, each 
consisting of two parallel endless 
chains carrying blocks of graphite be- 
tween them. The speed of the first 
part is set to correspond with that of 
the extrusion being produced. A flying 
saw, controlled by a photo-electric cell, 
cuts the extrusion in pre-determined 
lengths, and the second and third parts 
of the run-out table, which are run at 
a higher speed, carry away the cut 
lengths. At the end of the table, a 
limit switch actuates a number of 
pushers which move the extrusion on 
to a walking beam-type cooling bed. 

In this press, extrusions with a cir- 
cumscribed diameter up to 12in. can 
be produced. The largest container 
is 15in. in diameter. The press is 
served by a crew of four, including 
billet saw and furnace operators. 

Two older presses, a 2,200 ton 
piercing press made by Hydraulik and 
a 1,000 ton Fielding and Platt press are 
fed from a common accumulator and 
pump plant. Both presses are served 
by low-frequency induction © billet 
heaters. A very old 1,200-ton press, 
which is placed in the old parts of the 
works, is used for producing small 
sections for the aircraft industry. 

Rod and sections in lengths up to 
40 ft. are solution heat-treated in a 
vertical electric furnace. Two quench- 
ing tanks hang from a rotary platform. 
This arrangement allows the tanks to 
be moved aside so that the furnace can 
be charged with dry sections. In 
addition, heat-treatment and ageing are 
done in a number of horizontal fur- 
naces. A 250-ton stretcher built by 
Loewy and a number of drawbenches, 
straightening machines, etc., complete 
the equipment. 

The tube mill produces about 8,000 
tons a year of seamless tubing and 
hollow sections in all sizes from 
capillary up to a diameter of over 
20 in. Brass tube shells up to about 
4in. are produced in vertical extrusion 
presses. The largest, a 1,500-ton 
Serck-type press, is provided with 
extensive handling equipment. Billets 
are sawn and drilled in a semi-auto- 
matic plant and transported to a low- 
frequency induction heater which is 
charged automatically. A - special 
device inserts the heated billet into the 
container, and the extruded sheli is 
received in a vertical channel, which is 
tilted to a horizontal position after the 
discard has been cut off. The shell is 
then pushed out of the channel and a 
roller table takes it to the cooling bed. 
The whole process is handled by a 
crew of three. This press is mainly 
used for producing condenser alloy 
shells 24 in. x in. in about 15 ft. 
lengths, at a rate of roughly one per 
minute. 

Smaller brass tube shells are ex- 
truded in a 1,200-ton Hydraulik and a 
40 year old mechanical press. Brass 
and copper shells over 4in. diameter 
are produced in an Evans-type piercing 
mill and copper shells under 4in. are 
pierced in a Mannesmann mill. The 
extrusion process is normally not 
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employed here for producing copper 
shells. The piercing mills are relatively 
old, but modern handling devices have 


been added. Labour required to 
operate the Evans mill amounts to 
three men and two are needed for the 
Mannesmann, including operators of 
the oil-heated furnaces. 

Further processing is done in draw- 
benches and tube reducers. For the 
larger tubes, there is a 200-ton 
hydraulic bench and three chain 
driven drawbenches with capacities 
between 30 and 50 tons. A _ semi- 
automatic 25-ton Aetna Standard 
single bench is mainly used for 
reducing pierced copper shells, and 
there is also a similar machine with a 
capacity of 12 tons. Smaller tubes are 
drawn in benches with capacities be- 
tween one and six tons. 

A tube reducing machine built by 
the company is mainly used for pro- 
cessing 2}in. condenser alloy shells. 
Three such shells are reduced simul- 
taneously to 1 in. outside diameter, the 
total area reduction being about 80 
per cent. Ths machine is operated by 
one man and the output is about 
1,600 lb/hr. Three smaller reducers 
of conventional design built around 
1930 are still in use. 

Batch-type furnaces, as well as a 
continuous conveyor furnace, are used 
for intermediate annealing. The 
auxiliary equipment includes both 
hydraulic and mechanical pointing 
machines, roller straighteners and reel- 
ing machines, tanks for lubricants in 
which tubes are dipped before drawing 
(the drawbenches are not equipped 
with recirculating lubricating systems), 


Above: The die roll 
carriage of the tube 
reducing machine 


Left : 3,500 ton Loewy 
extrusion press with 
run-out table and 


flying saw 


and pickling and rinsing baths. Leak 
tests are done hydrostatically with 
pressures from 0 to 2,000 Ib/in’, one 
of the machines testing five tubes at a 
time. Condenser tubes are 100 per 
cent tested, with flaw detectors of the 
induction type. 

Responsibility for the quality of the 
goods lies with the departments which 
produce them, and to supervise and 
control the quality of their products, 
the shops use testing equipment 
for checking grain size, mechanical 
strength, dimensional accuracy, and 
general finish. 

There is, however, also a_ special 
quality control department for testing 
material for which a certificate is 
required. This department also makes 
spot checks of all products made and is 
responsible for testing the raw material 
delivered to the works. Systematic 
analysis of control data with the aid of 
statistical methods is considered an 
important part of the quality control 
department’s job. 

Routine control work is done by the 
laboratory, where about 20,000 chemical 
and 250,000 spectrographical analyses 
are made annually. All light alloys are 
analyzed in the A.R.L. quantometer, 
and a Philips X-ray fluorescence 
apparatus for copper alloy analyses is 
being installed. 

The research done at the Finspong 
laboratory is concentrated upon 
aluminium and its alloys. The section 
dealing with surface treatment has 
equipment for studying anodizing, 
chemical surface treatment and 
lacquering. The corrosion resistance 
of different alloys is tested in a new 


corrosion laboratory, and there are 
about 10 stations in various ,parts of 
the country where test pieces are 
exposed to wind and weather. The 
welding section mainly devotes its 
time to studying the metallurgy of 
welding. 


Granefors Works 


The plant at Granefors in the south 
of Sweden specializes in the produc- 
tion of standard gauge copper piping, 
used in the building industry. With a 
total work force of 140, the plant pro- 
duces annually nearly 5,000 tons of 
copper tubes in diameters up to 2} in. 
Starting material is 3 in. billets, which 
are pierced in a Mannesmann mill 
similar to the one in Finspong. The 
drawing equipment includes two 
Arboga benches with capacities of 25 
and 17 tons respectively, a 12 ton 
Aetna Standard triple bench drawing 
tubes to lengths up to 70ft., and several 
smaller benches. Bull blocks are also 
used. A continuous roller hearth 
furnace is capable of bright annealing 
a maximum of two tons of copper 
tubes per hour. The inert atmosphere 
consists of nitrogen with a small con- 
tent of hydrogen, produced by burning 
cracked ammonia. 


Skultuna Works 

At Skultuna, some of the “semis” 
made in Vasterds and Finspong are 
converted to products in various stages 
of finish. To the public, Skultuna is 
best known for its production of cook- 
ing utensils, but even though some 
300,000 pots and pans are made each 
year, these are only a small part of the 
total output. A large sheet-working 
shop produces vats and tanks to order 
in copper and aluminium, and standard 
products such as transport containers 
are also made. In another department, 
numerous details of copper and 
aluminium alloys such as nuts and 
screws are produced in automatic screw 
machines. 

During the last few years, the tech- 
nique of welding aluminium alloys has 
developed very rapidly and research 
carried out at Skultuna has put the 
welding department well forward in 
this field. 
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Atomic Progress 


Ductility of Beryllium 


N_ experimental project, the 
A ssvancea gas-cooled _—reactor 
(A.G.R.), aims at reducing capital 
costs and improving fuel utilization. 
In A.G.R., it is intended to use 
beryllium for canning the fuel and 
for structural purposes. Beryllium 
possesses attractive nuclear and high 
temperature properties, but to date has 
only found limited application for 
moderators and reflectors. Although 
many technological problems associated 
with the production of beryllium have 
been successfully overcome, there are 
a number of formidable development 
problems still to be resolved. One of 
the most important of these is the rela- 
tive lack of ductility of beryllium. 
Studies of purity and or crystallo- 
graphic features may lead to improved 
ductility and the influence of these 
factors will be discussed in this article. 


Purity 

The work of Sloman! 
the first study of the 
of beryllium in which purity was 
suggested to be the cause. In this 
work, brittleness was attributed to 
microscopically - visible intergranular 
oxide. Beryllium free from visible 
intergranular oxide exhibited brittle- 
ness and the theory was discredited. 
However, recent, and as yet unpub- 
lished, work by Scott and Wilman is 
quoted by Ellis* as lending some sup- 
port to this suggestion, since these 
workers have detected intergranular 
oxide films in cast and extruded cast 
beryllium using an electron diffraction 
technique. Kaufmann? considers the 
negligible solid solubility of impurities 
such as Al, Si, C, O. and N. implies 
that the metal cannot be _ solution 
hardened. Ellis? and his co-workers 
at A.W.R.E., on the other hand, feel 
that the brittleness of currently-avail- 
able beryllium is attributable to 
interstitial impurity atoms which cause 
lattice distortion and inhibit slip and 
possibly twinning. 

In 1945, Raynor? suggested that the 
brittleness of beryllium was due to the 
low crystallographic axial ratio (1-567), 
but titanium and zirconium have 
similar axial ratios (1-587 and 1-589 
respectively) and high purity samoles 
have been shown to have high ductility. 
Pugh® suggests that the inherent duc- 
tility of beryllium is low due to the low 
bulk modulus and the high sheor 
modulus of the metal. 

Thus controversy exists as to 
whether beryllium is inherently brittle 
or whether brittleness is due to lattice 
embrittlement by impurity atoms or 
intergranular oxide films, and _ this 
situation can be resolved only by the 
preparation of high purity beryllium 
and the determination of its properties 
in single crystal and polycrystalline 
forms. Attempts to achieve this using 


is probably 
brittleness 


pure beryllium produced by the Van 
Arkel technique, by zone melting and 
vacuum distillation have so far been 
unsuccessful either due to incomplete 
removal of metallic impurities or 
because suitable test specimens could 
not be obtained. 

Ellis? indicates three factors in 
support of embrittlement of beryllium 
by impurity atoms. First, beryllium 
containing 0-2 per cent oxygen has 
been found to be brittle and the oxygen 
content could not be detected micro- 
scopically. Similar oxygen additions 
in titanium and zirconium markedly 
reduce ductility and Ellis suggests the 
effect may be greater in beryllium, 
where the closest distance between 
atoms is least and lattice distortion 
therefore greatest. Second, he suggests 
that, as in titanium, the critical resolved 
shear stress for slip on prismatic planes 
is affected by interstitial impurities and 
that prismatic slip is favoured by 
increasing purity. Third, a series of 
features, including the decrease in 
ductility between 400°C-600°C. in the 
twin peak ductility curve, strain and 
quench ageing effects, the sub-melting 
point thermal arrest obtained in rela- 
tively high purity metal and suggestions 
of allotropy, could be explained on the 
basis of a soluble impurity content. 
More marked improvement in ductility 
is predicted for beryllium than is 
obtained for titanium and zirconium at 
the possible expense of strength and 
grain size. These arguments are all 
based on analogy with the metals 
titanium and zirconium, which Ellis 
considers less susceptible to damage 
than bervilium. Whilst Fllis is con- 
fident that methods will be found of 
preparing very high purity beryllium 
on an experimental scale, he notes that 
difficulties may arise from the need to 
consolidate the metal in order to 
evaluate its properties. A further diffi- 
culty is the lack of reliable analytical 
techniaues for low levels of impurities, 
particularly oxygen. The problems 
involved make it unlikely that methods 
of producing high purity beryllium on 
a production scale will be evolved for 
many years. 


Crystallographic Features 


For this reason, alternative methods 
of overcoming the lack of ductility 
have to be sought and studies of the 
modes of deformation and develop- 
ment of preferred orientation offer 
some degree of success. In beryllium 
at room temperature, slip occurs only 
on the basal and (1010) prismatic 
planes, and twinning only on the (1012) 
planes. In randomly-oriented poly- 
crystalline material basal slip pre- 
dominates and usually leads to kink 
formation and fracture on basal or 
(1120) planes. Increasing temperature 
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reduces the resolved shear stress for 
prismatic slip and slightly increases 
that for basal slip. These changes are 
believed to lead to the rapid increase 
in ductility with temperature up to 
400 C. Above 600°C. the rise in duc- 
tility is attributed to the incidence of 
pyramidal slip and, above 800°C., 
intergranular cavitation leads to re- 
duced ductility. The minimum in 
ductility at about 600°C. has not been 
explained, although Ellis? suggests pre- 
cipitation hardening may be respon- 
sible. 

Beryllium rod extruded from powder 
exhibits a (1010) fibre texture which 
increases in perfection with increasing 
extrusion ratio at 1070°C.® For extru- 
sion ratios below 15:1, the ductility 
increases rapidly with extrusion ratio 
to between 10-20 per cent in the 
extrusion direction, above 15:1 reduc- 
tion there is little effect. Beryllium 
sheet fabricated from extruded flats 
rolled perpendicular to the extrusion 
direction has basal planes parallel to 
the extrusion direction and inclined at 
about 15° from the normal to the sheet. 
This orientation is most strongly 
developed at a reduction ratio of 8:1. 
In mechanical tests to determine 
strength and ductility in both longi- 
tudinal and transverse directions as a 
function of reduction ratio it was 
found® that maxima in both properties 
occur at a reduction ratio of 8:1 with 
average values of ductility in the plane 
of the sheet of 40 per cent. This 
material is termed “two-way ductile” 
sheet. Williams and Hill? report that 
extruded bervilium tubes develop tex- 
tures which are little affected by the 
working temperature but vary with 
extrusion ratio. At extrusion ratios of 
less than 12:1 the basal planes tend to 
align themselves parallel to the surface 
of the tube and at greater reduction 
ratios the basal planes still lie parallel 
to the extrusion direction, but tend to 
lie at right angles to the circumference 
of the tube. A prism plane fibre tex- 
ture is present in all tubes. The low 
reduction tubes have a similar texture 
to two-way ductile sheet. This sheet 
cannot neck down in the plane of the 
sheet, hence, in a tube, circumferential 
hoop stresses will increase the diameter 
onlv if the tube can shorten, and 
similarly the length can only 
increase under a tensile stress if the 
diameter decreases. The high reduction 
tube can be expected to yield in 
tension longitudinally with a decrease 
in wall thickness but exhibit virtually 
no ductilitv under tensile hoop stresses. 
The behaviour of such tubes under the 
complex multi-axial stresses which may 
develop in fuel elements during service 
cannot be predicted and is being deter- 
mined experimentally. Tubes machined 
from extruded rod would probably be 

(Continued on page 246) 
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ELECTRIC BATCH 


Heat-Treatment of 


LTHOUGH continuous or semi- 
A continuous furnaces are used for 
many applications, the batch 
method has generally been found to be 
quite satisfactory for the heat-treatment 
of aluminium in its various phases 
of production At the works of 
Aluminium Wire and Cable Company 
Limited, at Port Tennant, Swansea, 
three electric batch furnaces, of the 
twin chamber type, built and designed 
by G.W.B. Furnaces Ltd., of Dudley, 
Worcs., are used for this work. 
Aluminium Wire and Cable Company 
Limited was formed in 1946 to 
specialize in the’ production’ of 
aluminium wire and stranded conductor 
for overhead power transmission and 
distribution lines. The company was 
formed as a joint project resulting from 
the co-operation of several large com- 
panies who pooled their resources 
to provide maximum facilities for 
research and development. Included in 
the present range of products are hot 
rolled rod; solid and stranded conduc- 
tors; round wire in coils, on reels, or 
in straight lengths; wire in rectangular 
and other sections; rivet wire; nail wire; 
flattened wire, etc. Materials processed 
comprise various grades of aluminium, 
from commercial purity to super 
purity, and a wide range of aluminium 


alloys, delivered to the works in the 
form of wirebars, 4in. square and 9 ft. 
long. 


Wire Production 


A high-speed, semi-continuous rod 
mill progressively reduces the wirebars 
pre-heated in electric resistance fur- 
naces, by passing them between a series 
of rotating grooved rolls until the 
required size of round rod—usually 


Complete  heat- 
treatment line of three 
G.W.B. twin chamber 
furnaces. A load of 
coils is being with- 
drawn from the end 
furnace, and other 
loads awaiting treat- 
ment are shown on 
the loading tables 
between the furnaces 


FURNACE 


s in. diameter—is obtained. The 
potential output of this mill is 30,000 
tens/year. Wire drawing machines, 
including heavy duty single die 
machines, multi-die machines for draw- 
ing intermediate sizes, and multi-die 
fine wire machines, draw the wire to 
the finished sizes, the normal range 
being from jin. diameter down to 
0-0052 in. diameter. Intermediate and 
final annealing and _ heat-treatment, 
essential processes in the production 
of many grades of aluminium and 
aluminium alloy wire, are carried out 
in the G.W.B. furnaces. The various 
purities of aluminium and _ certain 
aluminium alloys derive their strength 
from work hardening during drawing 
and may be softened by closely con- 
trolled annealing at temperatures of the 
order of 380°C. Other alloys derive 
their strength from heat-treatment after 
drawing. Such alloys fall into two 
categories, the first of which harden at 
room temperature after solution treat- 
ment and those which require a further 
heat-treatment, known as precipitation 
treatment, to attain maximum strength. 
The temperature of the solution heat- 
treatment varies according to the 
composition of the alloy being pro- 
cessed, but this is generally in the 
region of 500°C. A feature of this 
process is the rapid quench that is 
required immediately the material is 
withdrawn from the furnace. so as to 
fix the alloying elements which have 
been brought into solution by the heat- 
treatment. Care is taken to ensure an 
even, speedy quenching to avoid the 
distortion and uneven physical charac- 
teristics which would result in the 
metal in the event of uneven quenching. 
Precivitation hardening is normally 
carried out within the range 170°-190°C. 
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AT PORT TENNANT 


For this low temperature heat-treat- 
ment, the power input to the furnace is 
reduced from the maximum available 
by means of Delta/Star switching, 
which has the effect of reducing the 
power to one-third. This power reduc- 
tion when operating at the lower 
temperature range, during which less 
power is 1equired, assists in reducing 
weer on the furnace contactors. 


Furnace Line 

The three G.W.B. furnaces are 
installed in a heat-treatment line and 
are served by a_ single Gibbons- 
van Marle charging machine which 
traverses along a track running the 
length of the treatment line. This 
machine is all electric and has two 
charging arms with a run-out of 
14 ft. 3 in. and is capable of handling a 
load of 15 tons. The maximum dis- 
charge speed is 200ft/min. with an 
average speed of 100 ft/min. and the 
lifting motion occupies 10 sec. This 
arrangement allows a speedy quench 
when solution treatment is being 
carried out. The traversing movement 
of the charging machine is approxi- 
mately 100 ft/min. Between the fur- 
naces and in line with them is a series 
of charge tables, the tops of which are 
grooved to accommodate the arms of 
the charging machine. The overhead 
crane is only used for placing the 
charge skips on the loading tables 
initially and removing the heat-treated 
charge from them for transfer to 
another part of the works, and for 
placing the charge into and removing 
it from the quench tank when solution 
heat-treatment is being carried out. 
There are two quench tanks sunk into 
the floor, on the inside of the charging 





Reels of wire on a special charge carrier being unloaded from one of the furnaces. 


Charge 


skips for coils are shown on the loading tables on each side of the furnace 


machine track, in front of the first and 
third furnaces. 

The first two G.W.B. furnaces were 
installed at the end of 1949 and to cope 
with increased production a third was 
subsequently installed. The heating 
chambers are 12 ft. 0 in. long by 
4 ft. 6 in. wide by 3 ft. 0 in. usable 
height, and the walls are lined with 
heavy aluminized mild steel plate, while 
specially moulded refractory bricks 
form the roof arches. These linings 
are backed by insulating bricks and 
semi-rigid slab type insulation to reduce 
heat losses to a minimum. Bonded 
refractory and semi-refractory brick- 
work lines the heat-resisting steel hearth 
tracks which accommodate the arms of 
the charging machine. Three rows of 
heat-resisting charge supports extend 
the full length of each chamber and are 
provided with holes designed to ensure 
efficient air circulation under and verti- 
cally through the aluminium coils. 

The heating chambers are rated at 
144 kW each, in two independent auto- 
matically-controlled zones. This rating 
is reducible by Delta/Star switching, 
working in conjunction with tempera- 
ture controllers, for use during soaking 
periods or for low temperature treat- 
ments. Each zone has its own forced 
air circulation svstem provided by air 
circulation fans directing an air current 
through heating elements which are 
suspended from the furnace roof, and 
are of nickel-chromium strip in sinuous 
form arranged edge-on to the air 
flow. Aluminized mild steel baffle 
plates separate the heating elements 
from the chamber, thus preventing 
direct radiation on to the sides and top 
of the charge; these baffles are designed 
to direct the high speed air flow through 
the elements, under and up through the 
charge. 

Each of the multi-blade high 
velocity fan units fitted in the roof is 
mounted on a high tensile shaft carried 


upon heavy hall and roller bearings. A 
heat-dissipating rotor fitted directly 
above the furnace top plate ensures 
permissible bearing temperatures, and 
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the shaft is driven through Vee ropes 
by an independent, totally-enclosed 
motor mounted as a unit on the top 
beams of the furnace casing. 

Each chamber has an independent 
steel encased, fully insulated and 
balanced door; the doors are driven 
automatically by an electric motor, and 
operation is by push button control 
from the furnace front. To cut out 
heat losses the doors are arranged to 
clamp automatically against the front- 
plate when closed. 

The number of alloys requiring 
different treatments, and the variety of 
heat-treatments carried out, necessitates 
a high degree of temperature control 
for each furnace. This is provided 
automatically by a G.W.B. totally- 
enclosed instrument cubicle housing 
four potentiometric non-indicating con- 
trollers, two potentiometric 2-point 
recorders, which enable a visual check 
to be made at any time during the 
process cycle, and automatic time 
switches. The necessary switchgear is 
contained in another G.W.B. cubicle 
housing the four furnace contactors, 
Delta/Star fan motor starting contac- 
tors, etc., and the rating reduction 
switches. Safety contacts are fitted to 
the recorders so that the main electric 
supply is cut off automatically in the 
event of accidental overheating in any 
zone. 


Lighting Are Welding Torches 


(inert-gas tungsten-arc) spot weld- 


P Grert-zas arc starting for Heliarc 
ing or cutting whenever required 


is a great advantage, especially in 
mechanized installations where torches 
must be fired according to a pre- 
determined schedule. 

Previously, the use of high frequency 
current has been the accepted method 
of are starting for Heliarc spot welding, 
but this frequently gives rise to erratic 
firing from a cold electrode. 

A system called “Pilot-Arc” starting 
that eliminates all high-frequency 
interference problems and avoids the 
contamination problems of retract 
starting has been introduced by Linde 
Department, Union Carbide Inter- 
national Company. Electrode life is 
increased by a factor of four over high- 
frequency starting, and process reli- 
ability is greatly increased. 

In this system, a ball of incandescent 
gas remains within the cup so that the 
arc is always ready to fire as soon as 
potential is applied between torch and 
workpiece. The current is adjusted 
to about 5 amp, and is maintained 
between electrode and water-cooled 
nozzle. A small quantity of shielding 
gas flows continuously and protects the 
electrode while the pilot is on. 

When the torch is brought into 
welding position against the work, and 
the trigger pulled, the “Pilot-Arc” 
provides a path for the main welding 
current, which instantaneously flashes 
across to the work and makes the spot 
weld, 

In operation, the system is very 


simple. The operator lights his torch 
at the start of the work shift, using a 
tungsten rod to make contact between 
the tungsten electrode and the nozzle. 
The torch stays lit throughout the 
work day. 





—continued from page 244 


more ductile where the basal planes 
are randomly-oriented relative to the 
circumference of the tube although 
aligned parallel to the extrusion 
direction. 

Considerable progress has been 
made in the development of ductile 
beryllium. In fuel element applica- 
tions tensile stressing appears undesir- 
able and, in addition, in fabricating 
fuel elements (e.g. can sealing) care 
is required to avoid destroying 
locally specially-developed controlled 
orientations, and the fuel element 
designer must exercise his skill to work 
within these limitations. 
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Industrial News 


Home and Overseas 





New Foundry Division 


News from Efco Limited is to the effect 
that they have formed a new division to 
extend their interests in the foundry 
trade, to whom they already supply a 
wide range of equipment for drying cores 
and moulds, and for the heat-treating of 
castings. New Efco products will include 
gravity die-casting machines, portable 
electric mould driers, shell moulding and 
shell closing machines. 


A 10-Year Club Dinner 

An interesting event was held recently 
at the Wimbledon Hill Hotel, when 
members of the Foxboro-Yoxall Limited 
10-Year Service Club attended their 11th 
annual dinner. One hundred and seven- 
teen long-service members of the staff 
attended the function, which coincided 
with the company’s 25th anniversary. 


Tube Bending Machines 

It has been announced by Chamberlain 
Industries Ltd. that it has accepted the 
sole distributorship for Great Britain and 
the Commonwealth of the Swedish manu- 
factured Heber motorized tube bending 
machines, for cold bending thin-walled 
tubes and sections to small radii. 

These can be offered in two sizes, the 
model RBM-40 being suitable for steel 
tubes up to 1} in. diameter times }', in. thick 
and brass 2 in. diameter times ,’; in. thick, 
and the RBM-60 for steel tubes up to 
23 in. diameter times ;); in. thick, and 
brass 2} in. diameter times ,, in. thick. 

The machines are equipped with a 
quick-acting locking device for clamping 
the pipe and, since this operation can be 
carried out very quickly with one move- 
ment of the hands while the jaw also 
swings clear, leaving room for the removal 
of the ready-bent tube, accurate and 
efficient bending is ensured. The design 
allows for simple and quick changing of 
tools, which are normally supplied to suit 
a radius equal 3 by D. 


Norwegian Ore for Germany 


It is reported from Oslo that the 
affiliated Norwegian mining concern, 
Bleikvassli Gruber and Mofjellet Gruber, 
producers of zinc, lead and copper con- 
centrates, have sold in advance their 
scheduled 1960 output of these three con- 
centrates to buyers in West Germany, 
according to Mr. Holger Fangel, manag- 
ing director of the two_ concerns. 
Production next year is expected to reach 
between 12,000 and 15,000 tons of zinc 
concentrate, 4,000 to 5,000 tons of lead 
concentrate, and some 1,000 tons of 
copper concentrate. 

The two companies also 
sulphur pyrite as a by-product. Mr. 
Fangel stated that demand for this 
remained weak, and to provide an outlet 
for it his companies might build a sul- 
phuric acid factory. Plans are now being 
considered for a plant with an annual 
output capacity of about 40,000 tons of 
acid. 


produce 


Italian Copper 

According to the Central Statistical 
Office in Rome, Italian imports of crude 
copper for smelting and refining in the 
first seven months of this year amounted 


to 2,131-1 metric tons, valued at 
843,688,000 lire. Imports of refined 
copper in slabs, ingots, shot and powder 
totalled 60,887-2 metric tons, valued at 
23,739,103,000 lire, of which ° 10,588-5 
tons, valued at 4,243,008,000 lire were 
imported temporarily. 

Main suppliers were the Belgian Congo 
with 15,410-7 tons, Rhodesia and Nyasa- 
land with 10,350-1 tons, Chile with 11,245, 
the United States with 11,340 tons, 
Britain with 5,856.5 tons, Belgium- 
Luxembourg with 1,798-2 tons, and South 
Africa with 2,282-4 tons. Exports of 
refined copper in slabs, ingots, shot and 
powder amounted to 63-9 metric tons, 
valued at 24,224,000 lire during the first 
seven months of this year. Britain 
received 31-9 metric tons. 


Danish Lead and Zinc 

Unfavourable ice conditions in Green- 
land waters and marketing difficulties as 
a result of low world market prices have 
hampered sales of the 1959 production 
of lead and zinc concentrates from the 
Nordic Mining Company’s plant at 
Mestersvig, in Greenland, according to a 
company report. Unsold stocks of these 
concentrates from 1959 production total 
8,000 tons, the report added. 

Future prospects were not bright, 
according to Mr. Viggo Brinch, manager 
of Nordic Mining Company. World 
market prices made it very difficult to 
market production at remunerative prices, 
he said, and “‘we should be happy to save 
the share capital without interest” 

The company was started in 1952 with 
a capital of 15 million kroner. Later, the 
Danish State gave the company a loan of 
12-5 million kroner and guaranteed an 
operation loan of 10 million kroner. Up 
to 1959, the company earned 32-1 million 
kroner from exports of concentrates. The 
figures for 1959 have not yet been com- 
pleted. The mines at Mestersvig were 
originally estimated to contain enough 
concentrates for seven years’ production, 
and the value was estimated at between 
100 and 130 million kroner. However, 
the decline in worid prices reduced the 
latter estimate considerably. 


A Factory Move 

Owing to the increasing demand for 
their products, G. Hunter (London) Ltd. 
have now closed their factory in South 
Benfleet and moved to Grays, Essex, 
where they have 15,000 ft? of factory 
space already completed and nearly an 
acre is concreted ready for additional 
buildings. 

It is the company’s intention to 
centralize as much as possible of its 
manufacturing capacity at the new factory 
so that it will eventually manufacture the 
complete range of products. 


Demag Compressors 


It is understood that the Compressor 
Division of Demag A.G., of Duisberg, 
have recently signed an agreement with 
William H. Capper and Company Ltd., 
of London, under which the British firm 
are appointed sole representatives in the 
United Kingdom and Northern Ireland 
for the sale of all the products of the 
Division. These include reciprocating, 
turbo- and axial-flow and rotary com- 


pressors, centrifugal blowers, and a wide 
range of mining equipment. 

The agreement covers only a very 
small part of Demag’s output. Over 1,600 
produc:: of different kinds are manu- 
factured at Duisberg, and the company’s 
construction divisions are equipped to 
erect complete steel works, electro- 
metallurgical and electro-chemical plants, 
bridges, harbours, and steel constructions 
of every description. 


Nickel Output 


Abundant supplies of nickel for both 
military and civilian purposes were fore- 
cast by Dr. J. F. Thompson, chairman of 
the International Nickel Company of 
Canada, at a press conference in London 
last week. Vigorous development work is 
in progress to overcome the _ backlog 
caused by past years of shortages, and 
Dr. Thompson looks to stainless steel as 
the major improving outlet for more 
nickel. Other smaller expanding uses 
would be atomic teactors and gas 
turbines. 

World production of nickel is expected 
to rise to around 600 million Ib. by 1965, 
of which the International Nickel group 
will provide around 385 million lb. It is 
the stated aim of the industry to main- 
tain a production surplus over consump- 
tion to ensure continuity of supply, but 
Dr. Thompson is optimistic that usage 
will develop roughly in line with the 
trend of production. Development of Inter- 
national Nickel’s new project at Thompson, 
Manitoba is proceeding according to 
schedule, and sample operation will 
commence in the spring of 1960, rising to 
planned capacity of 75 million Ib. in 1961. 


Molybdenum in Sierra Leone 


According to a report from the Govern- 
ment of Sierra Leone, molybdenum has 
been found in the Northern Province of 
the country. Scattered small occurrences 
of molybdenum minerals have been 
reported from time to time in Sierra 
Leone during the past twenty years, but 
it was not until 1951 that the Geological 
Department came on rather larger quan- 
tities than usual. These deposits were 
found north of the Sierra Leone Develop- 
ment Company’s Tonkolili iron ore 
project, in the Lake Sonfon area of 
Koinadugu District. 

The first holes that the Department 
dug were disappointing, and in 1956, 
helped by a team from Britain’s Royal 
School of Mines, they began to search 
the surrounding neighbourhood by geo- 
chemical means. They found a stretch 
of hillside where the soil was much richer 
in molybdenum than normal, and two 
slanting drill holes were bored this year 
to probe the rocks underlying the site at 
vertical depths of up to 450 ft. Cores of 
rock taken from the holes contained 
enough molybdenum and lead minerals 
for experts to advise further drilling 
in the hope of uncovering a mine. Faint 
indications of molybdenum are fairly 
widespread round Lake Sonfon, and 
another team is to fly out from the Royal 
School of Mines next year to test stream 
and river water for molybdenum traces 
over an area of about 150 sq. miles. 
These tests may indicate additional places 
in which to dig or drill for molybdenum 
minerals. 





Aluminium Roofing 


On this page is illustrated part of the 
new roofing of Eton College Chapel, for 
which super purity aluminium was speci- 
fied. All the materials included in the 
new roof of the chapel were chosen with 
the aim of providing the very highest 
standard of construction. 

B.A. super purity (99-99 per cent)- 
aluminium in its purest form — was 
selected as it fulfilled this requirement, 
and because of its lightness, ease of 
working durability, and its ultimate 
weathering to an even medium-grey 
colour, in keeping with the original 
appearance of this fifteenth century 
chapel. The aluminium used was sup- 
plied by The British Aluminium Company 
Limited. Our photograph shows the 
preformed aluminium channels which 
replaced the customary wood rolls in the 
batten roll type roof covering. The roof 
construction contains no timber what- 
soever. 


The First 25 Years 


This is the title of an interesting book 
published by Star Aluminium Company 
Ltd. to mark a step in their rapid develop- 
ment as one of the major producers of 
aluminium foil in the United Kingdom 
It tells the story of the first twenty-five 
years of the company, the production of 
aluminium foil and the use of aluminium 
foil 


Metal Finishing 

Advance notice is given of a Sym- 
posium on “Progress in Polishing” which 
has been arranged by the London branch 
of the Institute of Metal Finishing to take 
place on Wednesday, November 18, 1959, 
in the Recital Room of the Royal Festival 
Hall, London, S.E.1. 

Proceedings will commence at 9.30 a.m 
During the morning session two Papers 
will be presented, the first on “Automatic 
Polishing”, by Mr. J. H. Bryan and J. P 
Dewar, and the second on “Liquid 
Polishing Compounds”, by Mr. J. Scouse. 


Super purity 
(99-99%) alu- 
minium used for 
the re-roofing cf 
Eton College 
Chapel 


Following luncheon, the afternoon session 
will commence at 2 p.m., when two 
further Papers will be given, the first 
“Electrolytic and Chemical Polishing”, by 
F. H. Wells, and the second “Barrel 
Polishing”, by C. J. Kellard. 

Admission is by ticket only, and appli- 
cations for tickets should be made to Mr 
S. W. Baier, 9E Cleveland Road, London, 
W.13, enclosing 32s. 6d. per ticket. This 
sum covers copies of Papers, morning 
coffee, buffet luncheon, and tea and 
biscuits. 


An Industrial Film 


Intended to interest non-technical 
audiences, a film entitled “Lead—The 
Enduring Metal” has been introduced by 
the Lead Development Association. This 
film has been designed to offer general 
information on lead. After briefly tracing 
its history and ancient usage, there is a 
description of the metal’s occurrence in 
ithe world today, and how it is mined, 
smelted and refined 

The main sequences of this film 
demonstrate the versatile role played by 
lead in the modern woild, and deal with 
applications which include sheet and pipe 
for building, paints, chemical engineer- 
ing, lead shot, grids and oxides for storage 
batteries, type metals for printing, solder, 
electric cable sheaths and lead glass. 

The film is 16 mm., runs for 28 min., 
is in sound and colour, and can be loaned 
free of charge on application to the asso- 
ciation’s Offices. 


City and Guilds Institute 


New and revised schemes for the 
session 1959-60 are set out in a pamphlet 
just issued by the City and Guilds of 
London Institute. In a summary of the 
main changes in the regulations and 
syllabuses of existing subjects, and also 
of new schemes which are being intro- 
duced in the new session, it is interesting 
to note that in the non-ferrous operatives’ 
course the examinations have been dis- 
continued. 

In the Plant 


Chemical Operation 
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Department four new special chemical 
technology sections have been added to 
the final grade of this scheme, as follows: 
generai industrial chemicals; fatty oils, 
soaps and detergents; atomic energy; and 
petroleum refining. 

The syllabuses for Patternmaking and 
Foundiy Practice have teen completely 
revised. The new schemes place greater 
emphasis on practical work and involve 
less formal drawing work than in the 
former schemes (particularly in Foundry 
Practice). The conditions for the award 
of full technological certificates have been 
altered. The new schemes, involving 
examinations at Ordinary and Advanced 
levels, will come into operation in 1960. 

The intermediate course in Instrument 
maintenance has been discontinued and 
in its place there is to be a three-year 
course leading to a Certificate in Instru- 
ment Maintenance (Ordinary Grade). 


Change of Address 

It is learned from Colloidal Graphite 
Limited that their offices and factory have 
been transferred to Sheaf Island Works, 
Pond Hill, Sheffield, 1. The telephone 
number is Shefheld 27397 


U.K. Metal Stocks 

Stocks of refined tin in London Metal 
Exchange official warehouses at the end 
of last week fell 537 to 7,660 tons, com- 
prising London 4,619, Liverpood 2,881, 
and Hull 160 tons. 

Copper stocks fell 1,104 to 10,443 tons, 
distributed as follows: London 2,197, 
Liverpool 5,546, Birmingham 225, Man- 
chester 2,375 and Huli 100 tons. 


Forging Alloys 

Information sheets have been issued 
by Jessop-Saville Ltd. giving the salient 
features of forging alloys designed for 
high temperature applications. These are 
discussed and presented in tabulated and 
graphical form to facilitate ease of selec- 
tion and comparison. 

These sheets are available from the 
company, together with others giving 
more detailed information on individual 
alloys. 


Canadian Metals 

Production of lead, nickel, silver and 
uranium in Canada was larger in July 
and the January-July period this year 
than last, while outpui of zinc was smaller 
in both periods. Production of copper at 
36,067 tons was larger in July but smaller 
in the seven months’ period, according 
to the Dominion Bureau of Statistics. 


Greek Chrome Ore Exports 

in Athens by the 
National Statistical Service show that 
1,032,020 kilos of chrome ore were 
exported in August this year, compared 
with 1,296,000 kilos in July. The entire 
exports in August this year went to West 
Germany 


Figures published 


Soviet Aluminium Plant 

According to the Russian news agency 
Tass, Russia is building one of its biggest 
aluminium plants in north-west Kazakh- 
stan, site of the country’s most promising 
deposit of bauxite. Tass, quoting speakers 
at a scientific conference in Alma-Ata, the 
Kazakhstan capital, said the deposit at 
Turgai was distinguished by its tremen- 
dous reserves, high aluminium content 
and convenient mining conditions. The 
aluminium obtained from it would be 
available in two years for building 
machines and producing cultural and 
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everyday necessities. A basically new 
method of processing bauxite would be 
used, cutting the cost of the plant and 
reducing the cost of the finished metal. 


Street Lighting Competition 

At the Royal Society of Arts on Wed- 
nesday last. awards were made to the 
prizewinners of the open competition 
for aluminium street lighting columns, 
organized by the Aluminium Develop- 
ment Association. 

Ihe awards were as follows: Ist prize, 
£250, to Mr. J. Howe, F.R.1LB.A., 
F.S.1.A., and Mr. J. B. Dwight, M.A., 
M.Sc., A.M.I.Mech.E.; 2nd and 3rd 
prizes, combined (£150), were divided 
equally between Mr. F. J. B. Rowley 
student, College of Art and Industrial 
Design, Newcastle upon Tyne) and Mr. 
S. L. Devlin (student, Royal College of 
Art, London). Mr. Devlin and Mr. 
Rowley also shared the students’ prize of 
£75. 

In their joini report, the assessors 
reached the conclusion that team work 
between specialists—architects, designers 
and structural engineers—is essential if 
designs are to be completely functional, 
practical to make and really distinguished 
to look at. They expressed disappoint- 
ment that no entry could be deemed by 
them worthy of the second prize, and it 
was in these circumstances that the 
Association combined the second and 
third prizes, and divided them equally 
between the two entrants coming next in 
the assessors’ opinion. 

The purpose of this competition was to 
encourage the evolution of good designs, 
which should take into account aesthetic 
appearance, economy of construction and 
the advantages of aluminium. This use 
of aluminium is one in which Great 
Britain lags behind some _ European 
countries and North America. 

In this country, street lighting columns 
are divided into two groups: Group A, for 
trunk road lighting, and Group B, for non- 
trunk road lighting. (The A.D.A. com- 
petition was for designs of either type. 
It was to encourage the development of 
well designed British lighting columns 
that the A.D.A. inaugurated its Street 
Lighting Competition. 

Cornish Tin Ore 

One of the several interesting articles 
contained in “Ingot”, the quarterly 
magazine of Richard Thomas and 
Baldwins Ltd., is that dealing with 
Cornish tin, in which notes on the two 
working mines that are all that remain 
of a once flourishing industry are dis- 
cussed, as well as a brief history of 
Cornwall as a mining area. Another 
article deals with the great steel plant 
being built by a British consortium at 
Durgapur, in West Bengal. 


Technology and Commerce 

Organized by the Royal Society of 
Arts, London, three Cantor lectures on 
“Modern Technological and Commercial 
Education” will be delivered on Mondays, 
November 9, 16 and 23, at 6 p.m. The 
first lecture will be given by Mr. A. A 
Part, C.B., M.B.E., Under-Secretary, 
Ministry of Education; the second lecture 
by Dr. P. F. R. Venables, Ph.D., B.Sc., 
F.R.I.C., Principal, College of Advanced 
Technology, Birmingham; and the third 
lecture by Dr. A. J. McIntosh, B.Com., 
Ph.D., Director, City of London College. 

Full details of these lectures may be 
obtained from the offices of the Society 
at John Adam Street, Adelphi, London, 
W.C.2. 


Men and Metals 





It has been announced by Sir W. H. 
Bailey and Company Limited that Mr. 
A. Kirkham has resigned from the 
board of directors and has joined the 
Foundries Division of David Brown 
(Industries) Limited. 


To succeed Dr. Maurice Cook, 
C.B.E., who is to retire at the end of 
this year, Mr. Michael J. S. Clapham 
has been appointed chairman of the 
Metals Divisicn of Imperial Chemical 
Industries Limited. Mr. Clapham has 
been joint managing director of the 
Division since October, 1952. He 
joined the Division in 1938, and in 
1942 was seconded to the directorate 


of Tube Alloys (Atomic Energy) 
Department of Scientific and Indus- 
trial Research to develop the work 
started in the Kynoch Press on pro- 
ducing barriers for an isotope diffusion 
plant. In 1944, he was appointed 
personnel manager, and a year later 
personnel director of I.C.I. Metals 
Division. Mr. Clapham is also a 
director of Yorkshire Imperial Metals, 
Imperial Aluminium Company, and 
Pyrotenax Limited. He is chairman 
of the Non-Ferrous Wrought Metals 
Export Group and a vice-president of 
the British Non-Ferrous Metals 
Federation. 

The election of Mr. Edward A. 
Smith to the board of directors of 
Acheson Colloids Limited has been 
announced by Acheson Industries 
(Europe) Limited. Mr. Smith was 
technical manager of Acheson Colloids 
Limited before being promoted to his 
present senior position of executive 
manager, Acheson Industries (Europe) 
Limited. 


An invitation to join the board of 
the Timken Roller Bearing Company, 
of Canton, Ohio, has been accepted by 
Sir John Pascoe, chairman of British 
Timken Limited. 


We learn from the _ Electric 
Resistance Furnace Company Limited 
that Mr. B. Malone has joined the staff 
of the company as manager of the 
new Efco foundry division. He is a 
member of the Institute of British 
Foundrymen, and has been for many 
years works manager of Southern 
Foundries Limited. 

Until recently the sales manager of 
the United Insulator Division of 
the Telegraph Condenser Company 
Limited, Mr. C. Glover has been 


appointed general manager of the 
division. His place as sales manager 
has been taken by Mr. B. E. J. Honey. 

Chief engineer since the inception 
of the company, Mr. J. W. Ashley, 
B.Sc., has been elected to the board 
of Atomic Power Constructions 
Limited as technical director. Mr. 
Ashley heads the team responsible for 
the design and construction of the 
500 MW nuclear power station now 
being built by the company for the 
Central Electricity Board at Traws- 
fynydd, in North Wales. 

News from the Sheffield Wire Rope 
Company Limited, one of the Firth 
Cleveland group of companies, is that 
Mr. L. B. Devins has been appointed 
general manager of the company. He 
was formerly sales manager, steel rope 
department, of Wrights Ropes Limited. 


It is interesting to learn from The 
Carborundum Company Limited that 
their film producer, Mr. F. G. Harris, 
has been honoured with the Fellow- 
ship of the British Kinematograph 
Society. This is believed to be the 
first Occasion On which such an honour 
has been bestowed on an industrial 
film producer within industry. 


News from the 600 Group is that 
Mr. Michael George Cohen is taking 
up residence immediately in the 
United States as a vice-president of 
George Cohen 600 Incorporated, the 
American company of the British 
concern. Mr. Cohen will play an 
active part in the company’s trading, 
both domestic and international, in 
steel and allied products. 


Forthcoming Meetings 


October 27—Institute of British Foundry- 
men. Slough Section. Lecture Theatre, 
High Duty Alloys Limited, Slough. 
“Casting Defects.” J. L. Francis. 
7.30 p.m. 


October 27 — Institution of Plant 
Engineers. South Wales Branch. South 
Wales Engineers’ Institution, Park 
Place, Cardiff. “Properties of Molyb- 
denum Disulphide and its Use as Plant 
Engineering Material.” H. Peter Jost. 


October 28 — Manchester Metallurgical 
Society. The Manchester Room of 
The Central Library, Manchester. 
“Metallurgical Research in the 
U.S.S.R.” K. J. Irvine. 6.30 p.m. 


October 29—Southampton Metallurgical 
Society. Engineering Block, Southamp- 
ton University. ““The Nimonic Alloys.” 
W. Betteridge. 7.15 p.m. 

October 29— Birmingham Metallurgical 
Society and Birmingham Local Section 
of the Institute of Metals. Joint Meet- 
ing. College of Technology, Gosta 
Green, Bumingham, 4. Presidential 
Address. S. G. Temple. 6.30 p.m. 

October 30—Institute of Metal Finishing. 
Sheffield and North-East’ Branch. 
Grand Hotel, Sheffield. Open Evening 
Discussion. Chairman—C. Wharrad. 
7 p.m. 
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the August statistics by the British 

Non-Ferrous Metals Statistical 
Bureau and, as might be expected of 
a holiday month, these were not very 
good. July, of course, showed a 
decline in usage compared with June, 
and August saw this downward trend 
extended further. In copper, the con- 
sumption for the month was 30,886 
tons of refined, against 32,454 tons in 
July, and only 9,735 tons of secondary, 
compared with 14,798 tons. This 
meant a drop of about 6,700 tons on 
the total, which is a pretty considerable 
figure. Stocks in the U.K. advanced 
from 81.986 tons at the end of July 
to 89,483 tons at August 31. In lead, 
overall consumption dropped back 
from 26,851 tons to 23,358 tons, while 
stocks were about 1,500 tons down at 
66,048 tons. In zinc, a fall of about 
4,500 tons in consumption’ was 
reported, the August figure being 
21,566 tons, while stocks rose by nearly 
3,000 tons to 40,358 tons. Consump- 
tion of tin was only 1,224, or 458 tons 
lower than July. The Copper Institute, 
too, has reieased the September figures 
for the U.S.A. and the world, which 
are given as follows, in short tons of 
2,000 ib. In the States, last month’s 
output of crude copper was 25,743 


Le week saw the publication of 


tons, against 55,271 tons in August. 
The output of refined metal amounted 
to only 28,847 tons, compared with 


81,176 tons in August. Domestic 
deliveries amounted to 92,501 tons, 
against 90,123 tons in the previous 
month, while stocks of refined copper 
in producers’ hands were 61,524 tons, 
a decline of a little over 30,000 tons. 

Outside the United States, there was 
also a drop in stocks, but this was not 
so drastic as in America, for the figures 
were 275,100 tons at September 30 
compared with 284,540 tons a month 
earlier. On the production side, the 
output of crude copper was 168,122 
tons, compared with 182,175 tons in 
August, while in refined copper the 
figure was 142,646 tons, compared with 
142,276 tons. Deliveries to consumers 
registered a drop of a little over 8,000 
tons to 139,781 tons. While, as will be 
seen, littke change has taken place in 
the details of activity outside the 
United States, there has been, inside 
the U.S.A., a very marked decline 
both in production and in the reserves. 
In fact, the combined stocks registered 
a drop of 39,524 tons, and as things 
look at the moment, it seems highly 
probable that October will show a 
further deterioration in the stock 
position. A recent estimate of the 
amount of copper already lost through 
the U.S.A. strike gives a figure of 
125,000 tons, which is certainly no 
mean tonnage. As we write, no settle- 
ment has been reached and the El 
Teniente strike also continues. 

One piece of good news last week 


was the ending of the longshoremen’s 
strike, which had already caused so 
much hardship and delay to goods. 
For the standard copper market this 
was a bull point, since it made ship- 
ments into America once again 
possible. At the beginning of the 
week L.M.E. warehouse stocks were 
reported to be 1,516 tons down at 
11,547 tons, but selling depressed the 
price at the beginning of the week to 
£230 10s. Od. A steady improvement, 
however, was seen and by Thursday 
the settlement price had advanced to 
£234 15s. Od. Rather surprisingly, in 
view of the big stock reduction, the 
week finished at £234 5s. Od. cash and 
£233 15s. Od. three months, a gain of 
£2 5s. Od. in prompt and £1 15s. Od. 
forward. The turnover was 17,450 tons, 
well above the average. Tin closed at 
£794 10s. Od. cash (unchanged) and 
£794 three months (£1 down). Lead, 
on a turnover of 8,325 tons, was prac- 
tically unchanged at £70 10s. Od. and 
£71 12s. 6d. Zinc did well throughout 
the week and was an active market, 
the turnover last Friday alone being 
1,075 tons. Prompi closed £3 15s. 0d. 
up at £90 15s. Od. and forward 
£3 5s. Od. higher at £88 10s. Od. 


New York 


Commodity Exchange copper, after 
early steadiness, slipped on some 
profit-taking over the week-end. Some 
trade sources said that September 
copper figures were bullish; others 
said they were disappointing, particu- 
larly the small drop in foreign stocks. 
Buying interest in dealer physical 
copper was quiet and the undertone 
steady. Tir was softer, reflecting the 
decline abroad. Consumer interest 
was negligible. Lead and zinc were 
guiet. In the closing stage, tin was 
quiet and steady. Copper, lead and 
zinc were unchanged. 

United States industrial production 
in September declined only one point 
to 148 per cent of the 1947-49 average, 
despite the steel strike. The Federal 
Reserve Board, which announced the 
figure, pointed out that at mid-October 
“inventories of steel were being rapidly 
depleted and output curtailments 
among steel consuming industries were 
spreading”. The Board also said the 
copper strike, which began in August, 
was holding down output in non- 
ferrous mining and manufacturing 
‘ndustries. However, it said pre-strike 
inventories allowed most machinery 
and durable goods industries to main- 
tain production. 


Birmingham 

The all-round improvement in 
industry which has taken place in the 
Midland area during the last few weeks 
is maintained. Many firms are busier 
than they have been at any time in the 
last twelve months, and the number of 


people at work is correspondingly 
greater. Light engineering industries 
are using larger quantities of raw 
materials, and some local firms are 
getting a share of contracts given out 
by the Atomic Energy Commission. 
The motor trade continues to make 
record outputs. Exports, particularly 
to North America, are expanding, and 
the waiting list for the popular types 
of cars in the home market are 
lengthening. 

Production of iron and steel seems 
likely to rise further as demand 
increases in the consuming industries. 
Recent figures show considerable 
expansion compared with a year ago. 
Even so, there is a shortage of the 
special sheets used in the motor trade. 
For ordinary sheets, the supply is 
equal to demand and delivery dates 
are reasonable. Re-rolling firms are 
busy on small sections and _ bars. 
Demand for constructional steel is 
moving ahead, and plate mills are 
steadily employed. There is a good 
market for heavy castings from the 
engineering industries. Supplies of 
pig iron are sufficient to meet all 
requirements, but if the present trend 
continues it will be necessary to bring 
idle furnaces into activity again. 


Malaya 

Mining experts in Kuala Lumpur 
say that more land must be found for 
tin mining if the tin industry is to 
survive. They were commenting on a 
warning by Sir Douglas Waring, a 
leading figure in the industry, that the 
industry faced possible extinction from 
over-high prices. 

Mr. H. M. Fuller, a member of the 
Federated Malay State Chamber of 
Mines, said there was no doubt that 
the industry’s problems were increas- 
ing due to shortage of mining land. He 
said “prospecting licences are not 
issued fast enough to cope with 
demand. All reserves have been eaten 
up quicker than new mining land is 
being found”. Mr. Chong Khoon Ling, 
chairman of the All-Malaya Chinese 
Mining Association, said: “We are 
using up all our resources. If we can- 
not fulfil the demand, America and 
other countries will try and produce 
synthetic tin.” There was not enough 
land available for prospecting, he 
added. 


Paris 

A firm tone ruled last week on the 
Paris scrap market in improved 
activity. This was mainly due to the 
expected opening of quotas for the 
export of copper, brass and bronze 
scrap to member-countries of the 
O.E.E.C. Buying of copper products 
was more active, and prices firmed. 
A good demand was also reported for 
aluminium and zinc. 
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120 0 
120 0 
136 17 


0 
0 
0 
0 
6 


*Duty and Carriage to customers’ works for 
buyers’ account. 


Foreign Quotations 


Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 





Belgium 


fr/kg <~{£/ton 


Canada France 


c/lb + f£/ton 


fr/kg =~ £/ton 


Italy 


lire/kg <> £/ton 


Switzerland United States 
frikkg—~{/ton c/lb={/ton 





Aluminium 
Antimony 99.0 
Cadmium 


Wire bars 99.9 
Electrolytic 
Lead 
Magnesium 
Nickel 
Tin 
Zinc 
Prime western 
High grade99.95 
High grade99.99 
Thermic 
Electrolytic 


32.25 237 


10 


110.75 817 2 6 


224 
230 
1,300 


22.50 185 17 6 
171 


29.00 238 126 
10.75 88 12 6 


324 
102 71 1 

900 
1,123 


675 
842 


70.00 578 5 


95 
101 


127.00 
135.00 


168 


243 


0 
10 


375 
445 


975 0 


455 

0 
26 161 
0 
6 


1,200 


2 1,500 


221 5 
262 10 


268 10 


94 17 6 


708 
885 


212 10 26.80 
29.00 
120.00 


2.50 


2.65 225 5 30.00 
87 73 17 6 13.00 


7.50 637 10 74.00 
9.70 824 12 6 103.25 


| 1.05 89 2 6! 13.50 








Non-Ferrous Metal Prices continued) 





Aluminium Alloy (Virgin) £ 
B.S. 1490 L.M.5 ton 210 
B.S. 1490 L.M.6 202 
B.S. 1490 L.M.7 216 
B.S. 1490 L.M.8 203 
B.S. 1490 L.M.9 203 
B.S. 1490 L.M.10 221 
B.S. 1490 L.M.11. 215 
B.S. 1490 L.M.12.. 223 
B.S. 1490 L.M.13.... 216 
B.S. 1490 L.M.14... 224 
B.S. 1490 L.M.15... 210 
B.S. 1490 L.M.16... 206 
B.S. 1490 L.M.18.... 203 
B.S. 1490 L.M.22.. 210 


Aluminium Alloys (Secondary) 
B.S. 1490 L.M.1 ton 152 
B.S. 1490 L.M.2 162 
B.S. 1490 L.M.4 178 
B.S. 1490 L.M.6 188 


*Aluminium Bronze 


BSS 1400 AB.1 
BSS 1400 AB.2 


243 
254 


Prices vary according to dimensions and quantities. 


Aluminium 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 
Strip 24 
Circles 22 
Circles 18 
Circles 12 
Plate as rolled 
Sections 
Wire 10 S.W G. 
Tubes lin. o.d. 

S.W.G. 


Wed hg d bgt gd bg d bg 


DAADDDADDADD 
wid as 


iP) 


PAADDRDDDY 
446e24e42ee 


16 


Aluminium Alloys 
BS1470. HS10W. 
Sheet 10 S.W.G. 
Sheet 18 S.W.G. 
Sheet 24 S.W.G. 
Strip 10 S.W.G. 
Strip 18 S.W.G. 
Strip 24 >. WG. 
BS1477. HP30M. 
Plate as rolled a 
BS1470. HCI5WP. 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 A 
Strip 24 W 
BS1477. HPCI5SWP. 
Plate heat treated 
BS1475. HG10W. 
Wire 10 S.W.G. 
BS1471. HT1OWP. 
Tubes 1 in. o.d. 16 
S.W.G. . ; 
BS1476. HE 10WP. 
Sections . ; 


J. 
x. 


W 
W 
WwW 
W 

v4 


J. 
¥. 


S. 
S. 
S. 
S. 
S. 
S. 


& 

A 
.G. 
.G. 
.G 
.G 


Brass 
Tubes. 
Brazed Tubes. ; 
Drawn Strip Sections 
Sheet .. 
Strip 
Extruded Bar. 
Extruded Bar 
Metal Basis) ... 


Ss. 


0 
0 


0 


0 


Ingot Metals 
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All prices quoted are those available at 2 p.m. 21/10/59 


*Brass ra 
aoe 1400-B3 65 35 .. ton 158 


BSS 1400- Bo 8515 . 206 


*Gunmetal 


*Manganese Bronze 
BSS 1400 HTBI . 
BSS 1400 HTB2 .. 
BSS 1400 HTB3 


Nickel Silver 
Casting Quality 


»” ” 


12% 
16° 
18 


” ” 


*Phosphor Bronze 
B.S. 1400 P.B.1. (A.1.D. 
released) » we © 
BS. 14400 LP.B.1...: » 25 9 
* Average prices for the last week-end. 


d. 


0 


0 


Phosphor Copper Sad. 
¥/ 253 
0 


“en Tin 
5 


Silicon Bronze 
BSS 1400-SB1 


Solder, soft, BSS 219 
Grade C Tinmans.... 
Grade D Plumbers 
Grade M 


Solder, Brazing, BSS 1845 
Type 8 (Granulated) Ib. 
Type9 - 5 99 


Zinc Alloys 
B.S.S.1004 Alloy A .. ton 
B.S.S.1004 AlloyB ..  ,, 
Sodium-Zinc _ 


Semi-Fabricated Products 


NWN WW WDD Dd dO Wd to 


c= 


NOoSKW 


~ 


-_ 
=—NWOOKN— ODO 


— 
Lad 


2S Rh hp RO Nh Bp Be 


Brass 
Condenser Plate (Yel- 
low Metal) 
Condenser Plate (Na- 
val Brass) : 
Wire 


Beryllium Copper 
Strip tao 
Rod 
Wire 


Copper 
Tubes 
Sheet 
Strip rece se 
Plain Plates 
Locomotive Rods . 
H.C. Wire 


270 
270 


Cupro Nickel 
Tubes 70/30 


The following are the basis prices for certain specific products. 


Lead 
Pipes (London) . ton 
Sheet (London) .... ,, 
Tellurium Lead .... ,, 


Nickel Silver 
Sheet and Strip 7% .. 
Wire 10% 


Phosphor Bronze 


3 5 
109 O 
£6 extra 


Titanium (1,000 Ib. lots) 
Billet 44” to 18% dia... 
Rod }” to 4” dia. .... 
Wire -036’--232" dia. 
Strip :003” to -048” . 
Sheet 8’ x 2’. 20 gauge 
Tube, representative 

average gauge 
Extrusions 


54/- 55/- 
95/- 62/- 
167/- 110/- 
200/- 75/- 
85/- 
300 '- 
105/- 


Zinc 
129 5 0 
nom. 


Domestic and Foreign 





Merchants’ average buying prices delivered, per ton, 20/10/59. 


Aluminium 
New Cuttings ... 
Old Rolled 
Segregated Turnings 


Brass 
Cuttings 
Rod Ends 
Heavy Yellow 
Light 
Rolled .. 
Collected Scrap 
Turnings . . 


Copper 
Wire 
Firebox, cut up 
Heavy 
Light 
Cuttings 
Turnings 
Braziery 


£ 
150 
132 
104 


166 
151 
125 
119 
156 
120 
144 


Gunmetal 
Gear Wheels 
Admiralty... 
Commercial 
Turnings .... 


Lead 


Nickel 
Cuttings 
Anodes 


Phosphor Bronze 
Scrap 
Turnings 


Zinc 
Remelted 
Cuttings 
Old Zinc 
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Metal Statistics 





Detailed figures of the consumption 
and output of non-ferrous metals for the 
month of Aug., 1959, have been issued by 
the British Bureau of Non-Ferrous Metal 
Statistics, as follows in long tons:— 


Gross Copper 
Weight Content 
Wire ‘ ‘ . 16,116 15,800 
Rods, bars and sections .. 11,239 7,315 
Sheet, strips and plate 9,710 7,608 
Tubes 5,504 5,104 
Castings and miscellaneous 5,763 — 

Sulphate ae 214 _ 


COPPER 


48,546 40,621 
Of which: 
Consumption of Virgin Copper 
Consumption of Copper and 
Alloy Scrap (Copper Content) 


32,886 


LEAD 

Cables 

Batteries 

Battery Oxides 

Tetra E thyl Lead +5 
Other Oxides and Compounds be 
White Lead cs 
Shot 

Sheet and Pipe .. 

Foil and Collapsible Tubes 
Other Rolled and Extruded 
Solder : 

Alloys ; 

Miscellaneous Uses 


Total 


TIN 


Tinplate 
Tinning: 
Copper Wire 
Steel Wire 
All other 
Solder 
Alloys 
Foil and C ‘ollapsible Tubes, etc. 
Tin Compounds, Salts, and 
Miscellaneous Uses 


Total Consumption 


ZINC 

Galvanizing 

Brass 

Rolled Zinc 

Zinc Oxide 

Zinc Die-casting alloy 
Zinc Dust : 
Miscellaneous Uses 


Total, All Trades 


Of which: 

High purity 99°99 per cent as 

Electrolytic and high — 99-95 
per cent 

Prime me 4 G. O.B. and de- 
based 

Remelted . os 

Scrap Brass and other C u ‘alloys 

Scrap Zinc, alloys and residues . . 


ANTIMONY 

Batteries 

Other Antimonial Lead . 
Bearings 

Oxides—for W hite” “Pigments 
Oxides—other s 
Miscellaneous Uses 
Sulphides 


Total Consumption 


Antimony in Scrap 


For Antimonial Lead 
For Other Uses .. 


Total Consumption 


CADMIUM 


Plating Anodes .. oe 
Plating Salts 

Alloys: Cadmium Copper 
Alloys: Other 

Batteries: Alkaline 
Batteries: Dry 

Solder 

Colours 

Miscellaneous Uses 


Total Consumption 


Scrap Metal Prices 


6,385 
7,248 
1,442 
1.850 
3,069 

725 

847 


21,566 





The figures in brackets give the English equivalents in £1 per ton:— 


West Germany (D-marks per 100 kilos): 
Used copper wire (£210.2.6) 240 
Heavy copper (£197.0.0) 225 
Light copper (£166.10.0) 190 
Heavy brass (£118.5.0) 135 
Light brass (£87.12.6) 100 
Soft lead scrap (£56.0.0) 64 
Zinc scrap (£43.7.6) 50 
Used aluminium un- 

sorted 

France (francs per kilo): 
Electrolytic copper 

scrap 
Heavy copper 
No. 1 copper wire . 
Brass rod ends 
Zinc castings 
Lead 
Aluminium ........ 


(£105.2.6) 120 


(£202.10.0) 
(£202.10.0) 
(£187.12.6) 
(£135.0.0) 
(£56.2.6) 
(£69.0.0) 
(£135.0.0) 


Italy (lire per kilo): 
Aluminium soft sheet 
clippings (new) 


(£200.15.0) 340 


Aluminium copper alloy (£135.17.6) 240 


Lead, soft, first quality 

Lead, battery plates 

Copper, first grade 

Copper, second grade 

Bronze, first quality 
machinery 

Bronze, commercial 
gunmetal 

Brass, heavy 

Brass, light 

Brass, bar turnings . . 

New zinc sheet clip- 
pings 

Old zinc 


(£79.0.0) 134 
(£44.5.0) 75 
(£221.5.0) 375 
(£209.10.0) 355 


(£203.2.6) 345 


(£174.10.0) 295 
(£147.12.6) 250 
(£237.17.6) 225 
(£135.17.6) 230 


(£65.0.0) 110 
(£50.2.6) 85 


Financial News 


John Dale Limited 


Discussions on the terms of the pro- 
posed merger announced recently between 
Metal Closures Limited and John Dale 
Limited are in an advanced stage, and 
it is expected that the merger proposals 
will be sent to shareholders shortly. 
Shareholders are advised to take no action 
on the offer of 19s. per share made on 
behalf of Winterbottom Industries 
Limited, which was sent to shareholders, 
until they receive details of the merger 
terms and the directors’ recommen- 
dations. 


Serck Ltd. 

A final dividend of 125 per cent is 
announced, making 17} per cent for the 
year to August 31, against 15 per cent. 
In addition, the directors announce a 
special distribution of Iljd. per share 
out of investment profits and further 
encourage shareholders with a one-for- 
two scrip issue. 





Canadian British Aluminium 

It is reported from Montreal that the 
company shows a net loss of 621,085 
doliars for the seven months ended 
July 31, compared with a net loss of 
1,914,229 dollars for the year ended 
December 31, 1958. The company 
recently changed its fiscal year. In his 
report to shareholders, Sir Ivan Stedeford, 
the company chairman, said the net loss 
was lower than estimated, despite the 
lower price and_ reduced sales_ of 
aluminium. While a major part of the 
sales were to the United Kingdom, 
progress was being made in developing 
sales to Canada. 

He said that the final cost of the Baie 
Comeau Smelter and its ancillaries, 
excluding housing, was less than one per 
cent above the estimated cost. The 
company would ship from Baie Comeau 
throughout the coming winter, with firm 
arrangements for shipments in January, 
February and March, 1960. Winter 
navigation was important to the company 
in terms of inventories and working 
capital requirements, Sir Ivan added. 


Richard Johnson, Clapham 

Accounts for the year ended June 30 
last of Richard Johnson, Clapham and 
Morris show group profit at £57,229 
(£76,280), subject to tax of £20,724 
(£36,277) and dividend 20 per cent 
(same). Current assets were £887,456 
(£887,483) and liabilities £738,669 
(£733,210), including bank overdraft 
£237,086 (£209,462). 


LIGHT METALS STATISTICS IN JAPAN 
(June, 1959) 





Pro- Ship- 
duction ment 


25,536 


Classification Stock Export 





Alumina 23,983 8,651 11,331 





Aluminium 
Primary 
Secondary 

Rolled Products 
Electric Wire 
Sheet Products 
Castings 
Die-Castings 
Forgings 
Powder 


1,276 
412 
1,757 
610 
1,359 


8,277 
2,955 
8,035 


bet met CD ND.GO 
eo; 


Ub . 
CAZ—— 
-Doa~ 





Primary 
Aluminium 
(July) 
Sponge 
Titanium 213 
Magnesium 134 
Secondary 235 








Continued Excited Buying Has Again Put Prices Up Sharply 


THE STOCK EXCHANGE 
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ISSUED 
CAPITAL 
e 


AMOUNT 
OF SHARE 


NAME OF COMPANY 


+ RISE — FALL 


Div. FOR 
LAST 
FIN. 
YEAR 


DIV. FOR 
PREV. 
YEAR 


MIDDLE PRICE 
19 OCTOBER 


DIV. 
YIELD 


1959 
HIGH LOW 





£ 
4,435,792 
400,000 
41,303,829 
1,613,280 
3,196,667 
5,630,344 
203,150 
350,580 
500,000 
300,000 
160,000 
1,500,000 
17,247,070 
17,047,166 
1,200,000 
60,484 
555,000 
45,000 
250,000 
10,185,696 
1,509,528 
6,840,000 
5 296,550 
750,000 
18,000,000 
1,500,000 
401,240 
750,000 
1,750,000 
5,421,049 
342,195 
396,000 
150,000 
1,075,167 
246,209,422 
34,736,773 
14,584,025 
300,000 
6,000,000 
600,000 
320,000 
765,012 
1,530,024 
1,108,268 
50,628 
13,098,855 
415,760 
160,000 
80,000 
3,705,670 
1,000,000 
2,200,000 
468,000 
234,960 
1,365,000 
6,698,586 
2,928,963 
18,255,218 
41,000,000 
750,000 
6,863,807 
2,200,000 
2,666,034 
225,000 
591,000 
78.455 
124,140 
150,000 


é 
1 
2/- 
Stk. (£1) 
1 
1 
Stk. (£1) 
Stk. (£1) 
Stk. (€1) 
1 
1 
1 
Stk. (£1) 
Stk. (£1) 
Stk. (£1) 
Stk. (5/-) 
1/- 
1 
1 
2/- 
1 
1 
5/- 
Stk. (£1) 
1 
Stk. (£1) 
Stk. (10/-) 
1 
5/- 
5/ 
10/- 
1 
5/- 
1 
5/- 
Stk. (£1) 
Stk. (£1) 
* 
1 
1 
10/- 
4/- 
1 
1 
5/- 
6/- 
Stk. (£1) 
Stk. (2/-) 
1 
5 
Stk. (£1) 
Stk. (£1) 
Stk. (£1) 
5/- 
10/- 
Stk. (5/-) 
Stk. (£1) 
Stk. (£1) 
Stk. (£1) 
Stk. (€1) 
Stk. (£1) 
Stk. (£1) 
1 
Stk. (£1) 
2/- 
5/- 
2/6 
1 
1/- 


Amalgamated Meta! Corporation 
Anti-Attrition Metal . 

Associated Electrical teduneriee 
Birfield . 

Birmid Industries 

Birmingham Small Arms 

Ditto Cum. A. Pref. 5% 

Ditto Cum. B. Pref. 6% 
Bolton (Thos.) & Sons 

Ditto Pref. 5% 

Booth (James) & Co. Cum. Pref. 1%, 
British Aluminium Co. Pref. 6% 
British Insulated Callender’s Cables 
British Oxygen Co. Led., Ord. 
Canning (W.) & Co. ... 
Carr (Chas.) e 
Clifford (Chas.) Led. ... 
Ditto Cum. Pref. 6% 
Coley Metals 
Cons. Zinc Corp.t 
Davy & United 
Deita Metal 
Enfield Rolling Mills Led 
Evered & Co. .. 
General Electric Co. 
General Refractories Ltd. 
Gibbons (Dudley) Ltd. 
Glacier Metal Co. Led. 
Glynwed Tubes 
Goodlass Wall & Lead lndusertes 
Greenwood & Batley 
Harrison (B'ham) Ord. 

Ditto Cum. Pref. 7% 
Heenan Group 
Imperial Chemical edneion 

Ditto Cum. Pref. 5% 
International Nickel .. ; 
Johnson, Matthey & Co Com. Pref.5% 

Ditto Ord “a 
Keith, Blackman 
London Aluminium 
McKechnie Brothers Ord. 

Ditto A Ord nue 
Manganese Bronze & Brass ... 

Ditto (74% N.C. Pref.) 
Metal Box 
Metal Traders 
Mint (The) Birmingham 

Ditto Pref. 6% 

Morgan Crucible A 

Ditto 54% Cum. 1st Pref. 
Murex 
Ratcliffs (Great Bridge) 
Sanderson Bros. & Newbould 
Serck 
Stone-Plact tndunustes 

Ditto 54% Cum. Pref. 

Tube Investments Ord. 
Vickers 

Ditto Pref. 5% 

Ditto Pref. 5% tax free 
Ward (Thos. W.), Ord. 
Westinghouse Brake ... 
Wolverhampton Die-Casting 
Wolverhampton Metal 
Wright, Bindley & Gell 

Ditto Cum. Pref. 6% 

Zinc Alloy Rust Proof 


Percent Per cent 
27/6 ; 9 
1/3 8} 
66/9 + 15 
64/6 4 15 
98/6 : 174 
52/6 : 10 
15/9 
18/74 
34/6 
15/- 
20/6 
19/9 
57/6 
75/6 
14/6 
1/104 
26/3 
16/9 
3/- 
67/6 + 4/- 
97/- +1/- 
20/44 
58/- + 6d. 
35/44 
47/- +1/- 
43/3 
63/- 
9/- 
23/- 
48/6xd 
105/- 
23/- 
19/6 
13/3 
54/3 
17/6 
172 
15/9 
45/- 1/3 
31/3 
6/44 
46/- 
44/- 
18/- 
6/- 
72/- 
10/- 
29/- 
80/- 
58/6 
17/6 
56/9 
12/9 
41/- 
29/9 
60/- 
17/9 
106/3 
32/- 
15/- 
21/3 
138/9 
53/3 
11/6 
30/- 
7/14 
13/9 
3/44 


-_ 


—3d. 


@DWOnN A YUWN DA S 
DNWNHMWHDWUNBRWNHBOWNUABABAWANUMNWNHWUNARAUAEUUWWARONNBRANAAAAUARAHADAAABROSH 


ownwoan?d 
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83/- 
39/9 
8/84 
21/6 
4/114 
12/104 
2/9 


52/- 
25/3 
2/3 
22/- 
16/- 
4/6 
65/3 
87/- 
25/- 
38/- 
30/- 
40/6 
39/3 
67/6 
8/3 
18/14 
30/9 
57/9 
15/9 
19/9 
9/74 
38/- 
17/14 
169 
16/9 
47]- 
28/9 
6/- 
45/- 
45/- 
14/14 
6/3 
73/3 
9/- 
22/9 
83/6 
45/- 
18/- 
58/9 
14/14 
27/3 
18/74 
45/6 
16/3 
86/- 
36/3 
15/9 
23/- 
87/3 
46/6 
10/1} 
22/9 
5/44 
13/- 
3/14 


11/- 
22/6 
12/74 
48/44 
28/9 
14/3 
21/3 
70/9 
32/6 
7/- 
14/9 
29 
11/3 
2/74 








tincorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. t and 100% capitalized issue. @The figures given 

A Calculated on £7 8 9 gross. Y Calculated on 114% dividend. ||Adjusted to allow for capitalization issue. 

E and 50% capitalized issue in 7% 2nd Pref. Shares. § And Special distribution of 25% free of tax. 

q Interim since increased from 10% to 12%. ¢ And proposed 40%, capitalized 
G And 12d. special distribution. 


*Dividend paid free of Income Tax. 
relate to the issue quoted in the third column. 
D And 50% capitalized issue. C Paid out of Capital Profits. 
R And 334% capitalized issue in 8% Maximum Ordinary 5/- Stock Units. 


issue. Z Interim since increased. B And proposed 50% capitalized issue. 
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ror the business 
that's growing 
THIS is the Barrel Plater! 


THE SILVERGROWN 


TIB UNIT 








A TWO-STAGE UNIT 
THAT CAN BE EXTENDED INTO 
A FULL “SEMI-AUTOMATIC” LINE 


The basic unit consists of one horizontal, totally immersed 
plating barrel, one plating tank fitted with rails, load and 
unload position and trolley and hoist. It is competitive in 
price with any other single unit on the market, offers all the 
advantages of the TIBMATIC Equipment and can easily 
be operated by one man. It is possible to add one or more 
tanks for swilling, pre-treatment or after treatment and 
build up a line which is truly semi-automatic, as the barrel 
with work is moved from tank to tank by the one operator. 


Consequently the additional expense is merely the cost of 
extra tanks and rail sections. When the number of tanks or 
quantity of work justifies, additional barrel containers can 
be added to work with the existing tanks. 

Furthermore the trolley and barrel can be removed and the 
solutions adjusted to leave a line of still tanks which repre- 
sents true flexibility to the outplater or small manufacturer. 
TIBMATIC Units are eminently suited for plating Bright 
Nickel, Bright Zinc, Bright Cadmium, etc. 





SILVERCROWN LIMITED 


Head Office: 178-180 GOSWELL ROAD, LONDON, E.C.1. 


CLErkenwell 2291 (10 lines) 


Chemical Works & Laboratories: GONSALVA ROAD, LONDON, $.W.8. MACaulay 5575 


* Birmingham Branch: 96 MACDONALD STREET, BIRMINGHAM, 5S. 
ALSO AT MANCHESTER, SHEFFIELD, LEEDS, NEWCASTLE AND GLASGOW 





MiDiand 7928/9 
\) GATEWAY 70 QUALITY 
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BOLTON'S 
H. C. COPPER 


EXTRUDED AND DRAWN 
SECTIONS 

All shapes for electrical 
and other purposes 


——— a oe oy 


! 
l 
l 
I 
! 
J 


BOLTON’S PRODUCTS include copper and 
copper-base alloys in the form of wire and strand, 
bar and rod, sheet, strip and foil, 

busbars, commutator, segments 

and tubes. 





THOMAS BOLTON & SONS LTD 


Head Office: Mersey Copper Works, Widnes, Lancashire 
Telephone: Widnes 2022 


London Office & Export Sales Dept: 168 Regent St., W.1. 
Telephone: REGent 6427 














No, we shall not be silly and claim that our castings are as flawless as a piece of 
16th century Venetian Glass. But we can go this far: we can say that just as the 
old master craftsmen got great satisfaction out of doing a job as well as it could 
possibly be done, so do we. That is why so many customers whose castings 

must have a fine skin which will readily anodise put their trust in Great Bridge Foundries 
PRECISION CASTINGS IN ALUMINIUM, GUN METAL, GREY IRON, ETC. TO ALL SPECIFICATIONS 


Phos. bronze and gun metal solid and cored sticks always in stock 


THE GREAT BRIDGE 
FOUNDRY CO. LTD. 


Sheepwash Lane Great Bridge - Tipton 
Scaffordshire Telephone: TiPron 2914/5/6 


A Member of the Triplex Foundries Group 
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don’t 


4 : 
dump ; Austins will collect all your works’ accumu- 
lation of non-ferrous scrap metals (zinc, lead, 


your | | brass, tin, aluminium, bronze etc.) 
\ | : Any quantity — anywhere. 
scrap 


metal ar 
\ 


sell it to 


AUSTINS 


F. AUSTIN & SONS (LONDON) LIMITED - HACKNEY WICK, E.9 - Tel: AMHerst 2211 





e |e) RG E ROLLING MILL 
ENGINEERS AND 

J ‘@) N t S HEAVY IRON BIRMINGHAM 3 

° FOUN DERS Telephone: CENtral 1003-4 


LIMITED 


LIONEL STREET FOUNDRY 





Manufacturers of 


ROLLING MILLS 
SHEARS 

COILERS 

INGOT MOULDS 
TURNTABLES 


for the non-ferrous 
Metal Industry 


REDUCTION 
GEAR UNITS 
TO TRANSMIT 
UP TO 200 H.P. 


MACHINE 
MOULDED 

GEAR WHEELS 
UP TO 14 ft. DIA. 


GENERAL IRON 
CASTINGS UP 
TO 6 TONS 


HEAVY MACHINING 
CAPACITY 


Flattening machine for strip and sheets 























"BLACK SEAM GRUGIBLE FURNACES — 





Superior Penrormance 





CTORS : 
- Gain of 15 mins/hour 
- 25% saving 
- 15% longer life 
- Specification assured 


FAST MELTING 
FUEL - - - 


CRUCIBLES - - 
TEST BARS - 








Free demenstration at your works. 


MIDLAND MONOLITHIC FURNACE LINING CO. LTD. 


| GOOSE LANE, BARWELL, LEICESTER 








Telephone: EARL SHILTON 2061/2 (2 lines) 
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Get the Best 


from 


Aluminium 
Casting Alloys 


With the help of 
our free technical 
advisory service 


ASSOCIATION OF LIGHT ALLOY 
REFINERS AND SMELTERS 


3 ALBEMARLE STREET, LONDON, W.1. 
Telephone: MAYFAIR 2901 








| buy PRIESTMAN’S 
because 


Whenever | amin doubt about 

the appropriate aluminium alloy for some 
unusual purpose, | call for 
the expert aid of Priestman’s. They have a special Staff 
of people whose job it is to put buyers right in 
the matter of choosing specifications 

best calculated to give successful results 

in abnormal cases. Priestman’s 

have saved me a lot of worry and 
expensive experiment. 


SO MUCH THE BETTER 


T. J. PRIESTMAN LTD., 


FORGE LANE, MINWORTH, SUTTON COLDFIELD 
Tel. No.: ASHfield (B'ham) 1134 








PHOSPHOR 
ET od bd | 


MANUFACTURERS OF 


B NON-FERROUS 
METAL INGOTS 


to all 
_ REQUIRED SPECIFICATIONS 


Prompt Deliveries 


RHONDDA METAL C°,L™® 
PORTH GLAM. 


TELEPHONE PORTH 280 


LONDON OFFICE 


I, HAY HILL, LONDON, W.I 


TELEPHONE: MAYFAIR 4654 
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INCREASE 
PRODUCTION 
BY USING 
LATEST 
DESIGN OF 
AUXILIARY 
MACHINERY 








CAPACITY 


28” WIDE x +;”TO 
4” THICK BRASS & 
COPPER STRIP AT 
A SPEED OF 6 TO 
36 FT. PER MIN. 
(USING 20 FT. 
LONG ACID TANK) 


CONTINUOUS STRIP CLEANING LINE 











COATED 
ABRASIVES 


BY 


Metal and Engineering Trades 
EMERY WELLINGTONITE 


(ALUMINOUS OXIDE) 


& CARBORUNDUM CLOTH 


IN SHEETS, ROLLS & BELTS & * 
DISCS & SHAPES 6] 








JOHN OAKEY & SONS LTD., e 
Wellington Mills, London, S.E.| e 














| GUNMETAL BRASS 


PHOSPHOR BRONZE 
LEAD BRONZE 


ALUMINIUM 
BRONZE 


MANGANESE 
BRONZE 


SILICON 
BRONZE 


NICKEL 
SILVER 


BRAZING 
METAL 


ALUMINIUM 





A.|.D. & ADMIRALTY 
APPROVED 


woseccreo PUMMGNILIE SD La 
SCRAP METALS of oF LTD. 


BARFORD ST., BIRMINGHAM, 5 
Telegraphic Address: ‘‘Turnings’’ Birminghan 
Telephone: Midland 0645 
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R. J. COLEY & SON (Hounslow) LTD 


MILL FARM WORKS, HANWORTH RD., HOUNSLOW Tel. Hounslow 6136, 2266/7 























| 








King Street, Dukinfield 


Stoneygate, Preston 





R. J. COLEY & SON 


(NORTHERN) LTD 


Tel.: Ashton-U-Lyne 3664 
Tel: Preston 57621/2 





St. George, Bristol, 5 
Tel.: Bristol 56307 


R. ]. COLEY & SON R. J. COLEY & SON 
(BRISTOL) LTD (SWINDON) LTD 
Deep Pit Road, 112 Oxford Road, 


Stratton St. Margaret, Swindon 
Tel. : Stratton St. Margaret 2164 





























COLEY UTILITIES LTD 


North Drive, Hounslow 
Tel.: Hounslow 9720 





METAL 











H. A. FOSTER 


(CHERTSEY) LTD 
Mead Lane, Chertsey 
Tel.: Chertsey 2196 








“Members of the National Association of Non-Ferrous Scrap 
Metal Merchants.”’ 


MERCHANTS 








IMPORTS 


M. C. ENGERS 
LIMITED 
LONDON 


FOR ALL GRADES OF 
NON-FERROUS 
SCRAP 


METALS 
AND RESIDUES 


40 JASMINE GROVE 
PENGE 
LONDON « SE20 


EXPORTS 


DAVIES & CANN 
LIMITED 
PLYMOUTH 


THE WEST COUNTRY’S 
LEADING MERCHANTSIN 
IRON, STEEL AND 
NON-FERROUS 
SCRAP METALS 


FREEMAN’S WHARF 
CREMYLL ST., 
PLYMOUTH 














METALLURGICAL POLISHING 
& LAPPING MACHINES 


SINGLE & TWIN 
TABLE MACHINES 
AVAILABLE FOR 
EARLY DELIVERY 











SELF-CONTAINED WITH 
ELECTRIC MOTORS. 


DISCS AND CLOTHS EASILY 
INTERCHANGED. 


A BOON AND A TIME-SAVER 
TO THE METALLURGIST. 


FULL DETAILS ON REQUEST TO MAKERS:- 


E. W. JACKSON & SON LTD. 


CHESWOLD WORKS 
DONCASTER 
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Rate: Advertisements set in run-on style 4d. per Trade Discounts:[Detaiis upon application to “*Metsi 
word, minimum 4/-. Semi-displayed announcements Iindustry,’’ Dorset House, Stamford Street, London, $.E.1. 
are charged at 22/6 per inch depth. Box Numbers: Remi es payable to Iliffe & Sons Ltd. The 

i proprietors retain the right to refuse or withdraw 


add 5 words, plus 1/- for registration and forwarding 
“copy"’ at their discretion and accept no responsibility 


replies. ‘‘Copy’’ accepted at London Office up to 1st 
i eI CLASSIFIED ADVERTISEMENTS for matters arising from clerical or printers’ errors. 


post on each Friday for the following Friday's issue. 








APPOINTMENTS VACANT 
HUNTS. KPUCATION COMMITTEE. 
4 
FLETTON SECONDARY MODERN SCHOOL 
(PETERBOROUGH). 
APPL ICATIONS are invited from suitably 
qualified teachers for appointment as Metal- 
work Master at this newly re-organized school of 
about 700 pupils. Forms of application may be 
obtained from the undersigned and should be 
returned, duly completed, as soon as possible. 
IAN C. CURREY. 
Director of Education 
Gazeley House, 
Huntingdon [7885 





REGU IRED by Ingot Manufacturers: General 

Manager for Branch Works, with good know- 
ledge of the trade. Salary between £2,000 and 
£3,000, according to qualifications of applicant. 
Replies will be treated in confidence. Box 5499, 
c/o Metal Industry {7894 


PATENT Examine:s and Patent Officers. 
Pensionable posts for men or women for 
work on the examination of Patent applications. 
Age at least 21 and under 28 (35 for Examiners), 
with extension for Regular Forces Service and 
Overseas Civil Service. Qualifications: normally 
first or second class honours degree in physics, 
chemistry, engineering or mathematics, or equiva- 
lent attainment or professional qualification, 
e.g. A.M.I.C.E., A.MI.Mech.E., A.M.1.E.E 
A.R.L.C London salary (men) £655 to £1,460; 
provision for starting pay above minimum. 
Promotion prospects. Write Civil Service Com- 
mission, 17 North Audley Street, London, W.1, 
for application form, quoting $128/59, and stating 
date of birth {7896 


CAPACITY AVAILABLE 


QHEET Metal Work, Metal Spinning, Deep 
Drawn Pressings, Stamping Press capacity 
200 tons. Max. draw 15”. Enquiries or speci- 
fications to Wades (Halifax) Ltd., Arden Works, 
Fenton Road, Halifax. [0019 
Y ELLERING and Cam Profiling Capacity up 
to 8 ft. x 6 ft., or 6 ft. diameter. 
APMYTAGE BROS. (KNOTTINGLEY) Ltd., 
The Foundry, Knottingley, Yorkshire. Tel. 
Knottingley 2743/4. [0001 


FOR SALE 


T¥voO 4 h.p. Motors, geured for operating the 

cathode rods on Plating Vats. C. E. Marshall 
(Wolverhampton) Ltd., Macrome Road, Green 
Lane, Tettenhall, Wolverhampton {7892 


OR disposal, regular arisings of Copper Scale 
Box 5488, c/o Metal Industry {7890 


HEAT TREATMENTS 


| EAT Treatment. A.I1.D. Approved, all 

wrought and cast Light Alloys. Large sizes 
a speciality. Electro Heat Treatments Ltd., Bull 
Lane, West Bromwich. Phone Wes 0756. [000s 


MACHINERY WANTED 


M8 12 Diecasting Machines required, in good 
4 condition. C. E. Marshall (Wolverhampton) 

Ltd., Macrome Road, Green Lane, Tettenhall, 

Wolverhampton 7 


PATENTS 


‘THE Proprietors of British Patent No. 756738, 
for a gp ae in or Relating to High- 
Speed Steel’, desire to enter into negotiations 
with a firm or firms for the sale of the patent 
or for the grant of licences thereunder. Further 
particulars may be obtained from Marks & Clerk, 
57 and 58 Lincoln’s Inn Fields, London, W.C.2. 
[7893 


REGULAR BUYERS OF 


NICKEL AND 
NICKEL ALLOYS 


STAINLESS STEEL SCRAP 
AND TURNINGS 


NICKEL STEEL BATTERIES 
CAR RADIATORS 


% 
MITCHAM SMELTERS LTD. 


Redhouse Road, CROYDON, Surrey 
Telephone: THOrnton 6101 P.B.X. 











NON-FERROUS 
INGOTS 


Representatives required by 
manufacturers for the sale of ingots and 
purchase of scraps in: 

(a) Eastern Counties 

(b) Greater London Area. 
Permanent positions and excellent pros- 
pects. Please address full particulars of 
experience, remuneration required, etc., 
to: The Secretary, Box No. 5497, c/o 
Metal Industry, marking the envelope 
“Confidential’’. 


well-known 

















PLANT FOR SALE 


2 4 IN. x 36in. ay Hot or Cold Reversing 
Mill by Davy United; automatic pre-set 
screwdown gear; Power Plant gearbox and 300 
h.p. motor ve with power driven roller tables. 
Z4™. x60in. 2-High Cold Sheet Mill by 

Krupp, with double helical pinion stand. 
a1" x 39in. —— Mills by Taylor & Farley; 

2 Hot and 1 Cold, with 300 h.p. gearbox 


REED BROTHERS ee LTD., 
REPLANT WORK 
WOOLWICH INDUSTRIAL "ESTATE, 


LONDON, S.E.1 
Telephone: Woolwich Se11- 6. [7895 





Q)NE No. 5 Kestner Patent Spray Drier in 
tinned iron with automatic gas fired air 
heater, high efficiency cyclone separator, wet 
scrubber and spare atomizer Box 5476, c/o 
Metal Industry. {7889 


SCRAP METAL (SALE & WANTED) 
B. J. P®®®Y * Co. L 


Exchange Buildings, Birmingham, 
for Phosp ne Bronze, Swarf and bee 
me all Non-Ferrous Metals. 
Tel.: Midland 5986-7. {0013 


NICKEL and Higa Nickel Content Scrap 
wanted. ‘‘Nimonics”, “Inconel”, “‘Monel”, 

etc. Offer for best prices to Nicholson & Rhodes 

Ltd., Princess St., Sheffield, 4. Phone 27491. {0011 


7JANTED immediately, up to 3 tons of 
Sintered Tungsten Carbide Scrap with 
6-10% cobalt. Full details and price to Box 5480, 
c/o Metal Industry. (7891 








TIME RECORDERS 


Factory Time Recorders. Rental Service. 
Phone Hop. 2239. Time Recorder Supply 


and Maintenance Co. Ltd., 157-159 — 
High Street, S.E.1. [0014 


BOOKS 


) Et ie Handling in Works Stores. 2nd 
Edition. By L. J. Hoefkens. Shows how 
the use of fork-lift trucks and pallets in industrial 
stores can increase production, utilize floor space 
more effectively, help control of movement and 
reduce costs. Includes a description of a system 
actually operated in a modern factory. 18s. Od. 
net from ali booksellers. By post 19s. Od. from 
The Publishing Dept., Dorset House, Stamford 
Street, London, S.E.1. 
STEELS in Modern Industry. A Comprehen- 
sive Survey by 29 Specialist Contributors. 
General Editor W. E. Benbow. invaluable 
guide for engineers, designers and draughtsmen; 
it specifies the steels best used in various engin- 
eering applications (bearing in mind the present 
need for economy), describes their general and 
special properties and characteristics, and how 
they may be surface finished for anti-corrosive 
and other purposes 42s. net from all book- 
sellers. By post 43s. 9d. from The Publishing 
Dept., Dorset House, Stamford Street, London, 
S.E.1. 


ANDBOOK of Industrial Electroplating. 
Second Edition. By E. A. Ollard, A.R.C.S., 

F.R.LC., F.1.M., and E. B. Smith. Facts, figures 
and formulae for all who design, erect, maintain or 
operate electrodeposition plant, and for laboratory 
workers who deal with plating solutions. Includes 
sections on water and drainage, purification of 
solutions, safety precautioas and ventilation in 
plating shops, and the special problems of costing 
in such shops. 35s. net from all booksellers. 
By post 36s. 5d. from Iliffe & Sons Ltd., Dorset 
House, Stamford Street, London, S.E.1 


XYGEN Cutting: A Comprehensive ‘Suly of 
Modern Practice in Manual and Machine 
Cutting. By E. Seymour Semper, M.I.Mech.E., 
M.Inst.W. Written to assist engincers concerned 
with cutting and shaping material, this book 
describes many of the machines designed for 
various applications of oxygen cutting to template 
with multiple heads and also the actual methods 
of operation. Price 10s. 6d. net. By post 11s. 4d. 
From all booksellers or from The Publishing 
Dept., Dorset House, Stamford Street, London, 
E.1. 


GS Welding and Cutting: A Practical Guide 
JF to the Best age, By C. G. Bainbridge, 
M.1.Mech.E., M.Inst.W. A comprehensive text- 
book providing practical information on almost 
the whole range of available gas welding and 
cutting equipment, methods and processes. In- 
valuable to the practical welder as well as to 
those responsible for gas welding and cutting 
operations involved in the fabrication and repair 
of industrial equipment. Price 15s. net. By post 
16s. Od. From all bookrellers or from The Pub- 
lishing Dept., Dorset House, Stamford Street, 
London, * Ee 
ME! ALS and Alloys. Fifth Edition. This 
book « ins approxi sly 4,600 composi- 
tions of non-ferrous alloy. It is mainly a list of 
alloys having definite names, including proprietary 
alloys, and it is indispensable to users of non- 
ferrous metals and alloys in any industry. 15s. 
net from all booksellers. By post 16s. from 
lliffe & Sons Ltd., Dorset House, Stamford 
Street, London, S.E.1 


} Name ig — aenies, By H. R. Brooker 

and E. V. Beatson, B.Sc.(Eng.), A.M.1.E.E. 
The first full-length study of this subject. Covers 
in detail all modern brazing methods, including 
torch, furnace, high-frequency induction, resist- 
ance, salt bath and dip, with chapters on the 
special techniques necessary for aluminium, stain- 
less steels, beryllium, copper, cemented carbides 
and vacuum tube construction. 35s. net from all 
booksellers. By it 36s. 6d. from The Publishing 
rang Dorset House, Stamford Street, London, 
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Achenbach Sohne G.m b.H. 
Alexander Metal Co. Ltd 
Alkan Ltd., M. L 
Allan & Co. (Glenpark) Ltd., John 
Alloy Pressure Die Products Ltd. 
Aluminium Bronze Co. Ltd 
A.M.T. (Birmingham) Ltd 
Ancorite Ltd. 
Ashby, Morris, Ltd 
Ashton Ltd., N. C 
Associated Lead Manufacturers Ltd. 
Associated Pressings Ltd 
Association of Light Alloy 

and Smelters Ltd 

Aston Tubes (Non-Ferrous) Ltd 
Adas Metals & Alloys Co. Ltd 
Austin & Sons (London) Ltd., E 
Auxiliary Rolling Machinery Ltd 


Refiners 


Baird & Tatlock (London) Ltd 
Baldwin Instrument Co. Ltd. 
Barnett Ltd., H 
Batchelor Robinson & Co. Ltd 

Outside front cover 
Birkett, Billington & Newton Ltd 
Birlec-Efco (Melting) Ltd. 
Birlec Ltd 
Birmingham Battery & Metal Co. Ltd 
B.K.L. Alloys Ltd 
Black & Decker Ltd. 
Blackwells Metallurgical 
Bolidens Gruvaktiebolag 
Bolton & Sons Ltd., Thomas 
Bond, Charles H. 
Booth & Co. Ltd., J 
Brayshaw Furnaces Ltd 
Bridge Foundry Co. Ltd., The 
Brightside Plating Co. Ltd 
British Aluminium Co. Ltd., The 
British Electrical Development 
Association 

British Foundry Units 
British Furnaces Ltd. 
British Industrial Ingot Metals Ltd 
Brock Metal Co. Ltd., The 
Bronx Engineering Co. Ltd., The 
Brookes (Oldbury) 
Brookes & Co 
Brookside Metal Co 
Brown Corporation 
Buhler Bros 


Works Ltd 


Sales) Ltd., David 


Calorizing Corporation of Great Britain 
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Camelinat & Co 
Canning & Co. Ltd., W 
Sarborundum Co. Ltd 
‘atterson-Smith Ltd., R. M 
halmers & Co. Ltd., E 
‘hemical Construction (G.B.) Ltd 
ity Casting & Metal Co. Ltd 
lifford Ltd., Charles 
wohen & Co. Lid., A 
Sohen, Sons & Co. Ltd., George 
oley & Son (Hounslow) Ltd., R. J 
ommercial Smelting & Refining Co 


Ltd., E 9 
Inside back cover 
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te 

onsolidated Zinc Corporation (Sales) 
Ltd 
Soulthard & Co. Ltd., William 
ramic Aircraft Components Ltd 
sruickshank Ltd., R 
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ar 


Dale Ltd, John 
Delta Metal Co. Ltd., The 
Deutsch & Brenner Ltd 
Dohm Ltd 
Doncaster 


& Sons Ltd., Daniel 


Bourne & Co. Ltd 
Lid., R. M 
Engineering Co 


Earle 
Easdale & Co 
Eclipse Foundry 

(Dudley) Ltd 
Electro-Chemical Engineering Co. Ltd 
Elton Levy & Co. Ltd 
E.M.B. Co. Ltd 
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Engelhard Industries Ltd. 
Engers Ltd., M. C 
Enthoven & Sons Ltd., H. J 
Entores Ltd. - 
E.N.V. Engineering Co. Ltd. 

Eyre Smelting Co. Ltd.. The 


15 


Farmer Norton & Co. Ltd., Sir James 
Fescol Ltd. 

Fine Tubes Ltd 

Firma-Chrome Plating Co. Ltd., The 
Foundry Flux Lt 

Franklin Furnace Co. Ltd 

Frost & Sons (Moxley) Ltd. 

Frost Ltd., N 7? 4 


Garnham & Sons Ltd., J. B 
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General Refractories Ltd 
Gibbons Brothers Ltd. 
Gibbons (Dudley) Ltd. 
Gills Pressure Diecastings Ltd. 
Grauer & Weil Ltd. 
Great Bridge Foundry Co. Ltd 
G.W.B. Furnaces Ltd 


Hadfields Ltd 
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Hall Foundries Ltd 
Hall Street Metal Rolling Co. Ltd. 
Harris (Birmingham) Ltd., F. W 
Harris Plating Works Ltd. 
Head Wrightson Machine Co. Ltd 
Heneage Metals Ltd 
Hilger & Watts Ltd 
Hockley Chemical Co. Ltd 
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Iifar Aluminium Co. Ltd 
Imperial Chemical Industries Ltd 
International Alloys Ltd 
International Refining Co. Ltd. 
Ireland (Wolverhampton) Ltd., 
Industrial Research Laboratories 


John 


Jackson & Son Ltd., E. W 
Johnson & Co. (Birmingham) Ltd., 
George 5 
Johnson & Sons Smelting Co. Ltd 
Inside back cover 
Jones & Co. Ltd., R 
Jones & Rooke (1948) Ltd 
Jones Ltd., George a 15 
Joseph & Sons Ltd., M 


Laidlaw Drew & Co. Ltd 
azarus Ltd., Leopold 
Lead Development Association 
Lead Wool Co. Ltd., The 
Levick Ltd., John 
Levy & Co. (Patterns) Ltd., B 
Lindemann Maschinenfabrik G.m.b.H 


McKechnie Bros. Ltd. 
Magnesium Elektron Ltd. ‘i 
Manganese Bronze & Brass Co. Ltd 
Marshall-Richards Machine Co. Ltd. 
Metal Alloys (South Wales) Ltd 
Metal Castings Ltd. 
Metal Scrap & By-Products 
Metals & Methods Ltd 
Midland Metallics Ltd. 
Midland Monolithic Furnace 

Co. Ltd 

Milner Metals Ltd., A. E 
Mint, Birmingham, Ltd., The 
Mitcham Smelters Ltd. 
Modern Furnaces & Stoves Ltd 
Monometer Manufacturing Co. Ltd. 
Morris Ltd., B. O. , 


Ltd. 


Lining 
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National Industrial Fuel Efficiency 
Service 

New Metals & Chemicals Ltd. 
Newton Collins Ltd. 
Nickel Anodes & 


Castings Ltd. 


Non-Ferreous 


Oakey & Sons 


Ltd., John 
Ormerod Ltd., R. E. 


Park & Paterson Ltd 

Peco Machinery Sales 
Ltd. 

Perry & Co. Ltd, B. J 

Platt Metals Utd 

Pontifex & Sons Ltd., H 

Powder Metallurgy Ltd. 

Priestman Ltd., T 


(Westminster) 


Rapid Magnetic Ltd. 
Rhondda Metal Co. Ltd 16 
Richardson & Son Ltd., R. J 
Outside back cover 
Righton, Henry, & Co. Ltd. 
Robertson & Co. Ltd., W. H. A. x 
(Greenwich) Ltd., 


Robinson & Co. 

C. A Inside back cover 
Rolsan Engineering Co. Ltd 
Roper & Co. Ltd., E. A 
Royce Electric Furnace Co. Ltd 


Schloemann Aktiengesellschaft 
Senier & Co. Ltd. YW. 
Shardal Castings Ltd. 
Sheffield Smelting Co. Ltd. 
Shell-Mex & B.P. Gases Ltd. 
Sheppard & Sons Ltd. 
Silvercrown Ltd. 
Sklenar Furnaces Ltd 
Simpson (Assayer) Ltd., Gordon 
Smith & Sons (Clerkenwell) Ltd., J 
Standard Telephones & Cables Ltd. 
Stedall & Co. Ltd. 
Steele & Cowlishaw Ltd. 
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Strebor Diecasting Co. Ltd. 
Stuart (London) Ltd., Robert 
Sundwiger Eisenhutte (Grah & Co.) 
Svenska Aluminium Kompaniet, AB 
Svenska Metallverken AB 


Teisen Furnaces Ltd. 
Telegraph Constructign & Maintenance 
Co. Ltd. 
Thermal Syndicate Ltd Inside front cover 
Threadgill Electro Deposits Ltd. 
Titanium Metal & Alloys Ltd. 
rranter Ltd., Geo. E 
Tungum Co. Ltd., The 


Union Carbide Ltd 


Verichrome Plating Co. Ltd 
Vickers-Armstrongs Engineers Ltd. 


Wedge Ltd., B. E 
Western Diecasting Ltd. 
Westinghouse Brake & Signal Co. Ltd 
West Yorkshire Foundries Ltd. 
Wilkes Chemical Co. Ltd., Henry 
Inside back cover 
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Wolverhampton Metal Co. Ltd 
Wolverhampton Trading & Scrap Co 
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Wright, Bindley & Gell Ltd. 


Yorkshire Engineering Supplies Ltd. 
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ACIDS - CHARCOAL: CHEMICALS 


& CLEANING 
MATERIALS fiyita% 


CHARCOAL ~ | and 
For HENRY WILKES CHEMICALC°L? | pump 


ALL TRADES . CHEMICAL WORKS, EYRE STREET. ah 
BIRMINGHAM. , ane 


re: EDG. 2113 ns CHEMCHAR 

















We are buyers of 


cadmium _ Copper, Brass 
scrap and Aluminium 
in 
Sheets, Tubes, 
Rods and Wire 


DELIVERIES FROM STOCK 











| 
| 








JOHNSON & SONS’ 
SMELTING WORKS LTD. 


(Late John Johnson 1743) 


Pld ial “lel lel inl ie Patel 


CREEK WORKS, BRIMSDOWN, 
ENFIELD MIDDX. 


Telephone Benny rd 1677 
Telegrams: Ca sm, = a ps 


104 Spencer Street ingha m 18 
aes i _—; T. W. Y 0 U N G L T D. 


Melters to the Bank of | 
1085 GOSWELL ROAD, E.C.1 | 
| 





England 
Refiners and Dealers in 


the Precious Metals | Phone: Clerkenwell 2241/2 Grams: Wuzog, Barb. 
Smeiters and Metallurgists 



































Y NON-FERROUS METAL MERCHANTS 


mara. Ei YY 
{ coc ) STOPPING-OFF Mee a BF Aanekcones 
yey Y SCRAP IRON STEEL & 


TAPE 


For the plating trade. Y Y 
Resistant to chrome and UY Uy 
most other solutions. Y 


Self adhesive. | EST. 1834 =MP Toi .144) 1,014.) ae 


} 
in rolls of 4, 1, 14 and ANCHOR IRON WHARF | te. Greenwicn 
2 inch widths. EAST GREENWICH S.E.10 3103/6 


VOL Qe ; LONDON > SHEFFIELD ONE OF THE FIRST SCRAP METAL 
IA ssi omen | MERCHANTS IN THE COUNTRY 
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Photographs by kind permission of 
Humber Ltd., Coventry 


A battery of 6 Tilghman’s 
Wheelabrator plants supplied 
to Humber Ltd., Coventry, 
in their new Hardening Shop 
__ oe 


—“RSRICHARDSONESONS 


ESTABLISHED 1887 L70 fl 
COMMERCIAL ST-BIRMINGHAM:I: -% 


PHONE MID 126! PBX 


service... 
personal 
attention 


Quick deliveries of Chilled Iron 
Shot, ‘‘Durabrasive’’ Steel Shot, 
“‘Blastyte’’ and crushed Fruit 
Stones. 





